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SYPHILIS  OF  THE  PANXREAS,  WITH   REFERENCE  TO 
THE  COINCIDENCE  OF  SITHILITIC  PANCREATITIS 
AND  DIABETES 


By  ALDRED  SCOTT  WARTHIX,  Ph.D.,  M.D. 

AXX    ARBOR.    MICHIGAN 

(PreUminarj"  Report) 


Syphilis  of  the  pancreas  is  regarded  as  a  very  rare  affection  by 
practically  all  recent  writers  of  text -books  on  pathology  and  internal 
medicine.  In  the  very  latest  American  text-book  of  pathology, 
]\IacCallum  states  that  the  pancreas  is  rarely  involved  in  acquired 
syphilis;  and  in  the  Osler-McCrae  Modern  Medicine  Opie,  in  his 
paragraph  on  "Syphilis  of  the  Pancreas,"  says  that  the  pancreas  is 
rarely  the  seat  of  gummata  as  the  result  of  acquired  SA-philis  and  that 
there  are  no  data  with  reference  to  the  symptoms  or  diagnosis  of 
syphilis  of  the  pancreas.  He  does  not  even  suggest  the  possibility 
that  syphilis  may  be  an  etiological  factor  in  the  production  of  chronic 
interstitial  pancreatitis — and  hence  possibly  concerned  in  the  causa- 
tion of  diabetes.  All  recent  text -books  and  articles  on  syphilis  make 
the  same  statements  as  to  the  extreme  rarity  of  syphilitic  disease  of 
this  organ. 

These  statements  as  to  the  rarity  of  syphilis  of  the  pancreas  are  all 
based  upon  the  old  pathological  criterion  of  syphilitic  disease — the 
gumma.  This  is  the  pathology  of  forty  years  ago,  and  should  be 
abandoned  today  when  modern  spirochete  studies  have  shown  that 
the  common  pathology  of  syphilis  is  not  the  gumma  hut  is  a  mild 
chronic  interstitial  inflammation  leading  to  parenchymaioiis  atrophy, 
degeneration  and  fibrosis.  It  is  the  gumma  that  is  rare;  syphilitic 
inflammation  and  fibrosis  are  extremely  common  lesions,  not  only  in 
the  heart,  aorta,  and  testes,  but  also  in  the  pancreas.     It  will  prob- 
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ably  also  be  showii  that  such  syphilitic  inflammations  are  not  un- 
common in  the  stomach  and  other  organs  in  which  syphilis  is  now 
supposed  to  be  of  rare  occurrence  because  gumma  of  these  organs  is 
rare.  Likewise,  in  the  nervous  system  the  occurrence  of  gumma  is 
relatively  very  rare  compared  to  the  destruction  of  nerve  cells,  pro- 
liferations of  neuroglia,  perivascular  infiltrations,  and  sclerosis  of 
vessels,  due  to  the  localization  of  Spirocha?ta  pallida.  ]\ly  attention 
was  first  drawn  to  the  occurrence  of  syphilitic  inflammation  of  the 
pancreas  by  the  fact  that  in  41  cases  of  latent  syphilis  studied  by  me 
there  were  2  cases  of  diabetes  in  which  the  pancreas  showed  marked 
interstitial  pancreatitis,  both  inter-  and  intralobular,  with  hyaline 
fibrosis  of  the  islands  of  Langerhans.  Spirochetes  were  demon- 
strated in  the  myocardium  of  both  of  these  cases,  and  in  1  they 
were  also  found  in  the  pancreas.  Active  syphilitic  lesions  were 
found  in  the  myocardium,  aorta,  adrenals,  and  testes  of  these  2 
cases. 

Because  of  this  coincidence  of  pancreatic  syphilitic  lesions  and 
diabetes  4  other  autopsy  cases  of  diabetes  occurring  in  our  service 
since  1907  were  studied  and  were  found  to  show  the  same  con- 
currence of  syphilis.  In  2  of  these  cases  spirochetes  were  also  found 
in  active  areas  in  the  myocardium ;  the  material  from  the  remaining 
2  cases  was  not  examined  by  the  Levaditi  method,  but  active  syphili- 
tic inflammations  were  present  in  myocardium,  aorta,  and  pancreas 
(and  testes  in  1  of  these  cases,  the  other  being  a  female) . 

The  diagnosis  of  syphilis  in  the  6  cases  of  diabetes  was  made  upon 
histological  changes  alone  in  2  cases;  and  in  the  other  4  cases  upon 
the  presence  of  precisely  similar  histological  lesions  in  the  heart 
containing  the  Spirochaeta  pallida,  as  shown  by  Levaditi's  method. 
In  1  case  similar  histological  lesions  in  the  pancreas  showed  the 
presence  of  spirochetes.  These  same  lesions  were  found  in  the 
pancreas  in  all  5  remaining  cases;  but  no  examination  for  spirochetes 
has  as  yet  been  carried  out.  Because  of  the  pancreatic  lesions  found 
in  these  6  cases  of  coincident  syphilis  and  diabetes,  the  pancreas  in 
each  of  the  remaining  39  cases  of  latent  syphilis  was  then  more  thor- 
oughly studied,  and  it  was  found  that  this  organ  was  not  normal  in 
any  one  of  the  old  cases  of  syphilis,  but  that  it  presented  a  more  or 
less  severe  pancreatitis.    The  study  of  the  pancreas  in  latent  syphilis, 
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as  well  as  in  active  clinical  cases,  has  been  carried  back  in  our 
autopsy  material  to  embrace  150  cases  of  syphilis;  and  the  same 
result  has  been  obtained — not  a  single  autopsy  case  of  syphilis  has 
shown  a  normal  pancreas.  The  lesions  vary  greatly  in  extent  and 
degree,  but  are  essentially  the  same.  They  may  be  described  as 
follows : 

Pancreatic  Changes  ix  Latent  and  Active  Syphilis.  When 
the  pancreas  of  each  of  the  G  cases  was  given  a  more  detailed  study 
than  that  made  for  the  autopsy  report,  it  was  found  that  the  patho- 
logical changes  were  essentially  the  same  in  all,  but  varying  in  degree. 
Briefly,  these  changes  may  be  classified  as  follows: 

1.  Atrophy  with  fatty  infiltration  (fatty  atrophy),  in\-olving 
particularly  the  tail  and  body  of  the  organ. 

2.  Increase  of  stroma,  both  inter-  and  intralobular,  particularly 
marked  about  the  ducts,  and  extending  along  the  intralobular  ducts 
between  the  acini  and  presenting  the  picture  of  a  chronic  interstitial 
inflammation,  is  shown  in  all  6  cases.  This  is  also  most  marked  in 
the  splenic  end  and  body  of  the  organ.  The  increase  of  stroma  is 
not  uniform  but  patchy.  Normal  lobules  are  side  by  side  with 
lobules  showing  a  marked  fibrosis;  and  many  sections  from  different 
blocks  may  show  no  increase  of  stroma  at  all.  Large  areas,  particu- 
larly in  the  head,  appear  normal.  The  lobules  showing  the  increase 
of  stroma  are  smaller  than  normal,  and  contain  adipose  tissue  cells. 
Occasionalh^  completely  fibroid  areas  are  found  in  the  more  severe 
cases. 

3.  Inflammatory  infiltrations,  usually  small  in  size,  were  found 
in  every  case,  both  in  the  interlobular  connective  tissue  and  within 
the  lobules.  The  cells  are  almost  wholly  mononuclears,  small  and. 
large  lymphocytes,  and  plasma  cells.  Polynuclears  and  eosinophiles 
are  rare.  The  seat  of  the  infiltration  is  always  in  a  loose,  semifluid, 
proliferating  connective  tissue,  resembling  edematous  connective 
tissue,  and  containing  epithelioid  fibroblastic  cells.  These  areas  are 
precisely  like  those  in  the  myocardium  containing  colonies  of  spiro- 
chetes. In  such  active  inflammatory  areas  were  the  spirochetes 
found  in  Case  III. 

4.  Changes  in  the  islands  of  Langerhans  were  present  in  all  G 
cases.     In  all,  the  islands  are  undoubtedly  greatly  diminished  in 
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number;  in  2  cases  only  a  few  islands  remained.  Particularly  in 
the  tail  of  the  organ  is  the  total  or  nearly  total  disappearance  of  the 
islands  notable.  In  2  cases  the  remaining  islands  showed  a  marked 
hyaline  fibrosis.  Opie's  hyaline  degeneration  of  the  cells  of  the 
islands  was  not  seen  in  any  case.  The  islands  are  destroyed  by  a 
connective-tissue  proliferation  which  soon  becomes  fibroid  and 
hyaline.  A  number  of  hypertrophic  islands  were  seen  in  1  case.  No 
inflammatory  infiltrations  were  found  about  the  islands.  It  is  clear 
that  the  destroyed  islands  are  replaced  by  irregular  masses  of  fibrous 
tissue  showing  no  remains  of  the  island  structure. 

5.  The  acini  in  all  (3  cases  also  showed  marked  changes.  In  many  • 
lobules  atrophic  acini  are  present,  particularly  in  those  showing 
marked  fibrosis.  The  majority,  however,  are  larger  than  normal, 
this  increase  in  size  being  very  marked  in  many  lobules.  The  nuclei 
are  larger  and  the  protoplasm  shows  a  marked  increase  of  zymogen 
granules.  Occasionally  acini  with  hyaline  protoplasm  staining  deep 
red  with  eosin  are  found. 

6.  Numerous  structures  looking  like  newly  formed  islands  are 
found  in  the  areas  showing  most  marked  fibrosis  and  inflammation. 
At  first  glance  they  were  interpreted  as  such.  Minute  study  showed 
them  to  be  new-formed  lobules  of  acini  arising  from  the  ducts. 
Their  origin  from  the  epithelium  of  the  latter  can  be  easily  demon- 
strated. In  some  cases  they  have  been  seen  developing  inside  large 
dilated  ducts.  In  their  earlier  stages  they  very  much  resemble  the 
islands  of  Langerhans,  because  of  the  small  size  of  their  cells,  col- 
lapsed lumina,  and  deeply  staining  nuclei;  but  centro-acinar  cells 
are  found  within  the  undeveloped  lumen  of  the  acinus,  and  they  have 
not  the  vascular  arrangement  of  the  islands.  All  stages  can  be 
traced  between  these  newly  formed  lobules  and  large  adenoma-like 
structures  with  dilated  lumina  containing  centro-acinar  cells.  They 
undoubtedly  represent  regenerative  attempts,  a  new  formation  of 
acini  from  the  duct  epithelium.  In  these  6  cases  I  have  found  no 
positi\e -evidence  of  any  new  formation  of  islands.  In  1  case  (Case 
VI)  very  large  islands  were  found  and  were  interpreted  as  hyper- 
trophic. 

7.  The  bloodvessels  show  in  all  cases  varying  degrees  of  sclerosis. 

8.  The  ducts  are  often  dilated  and  show  thickened  walls.     Cystic 
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ducts  are  present  in  every  case,  and  are  probably  retention  cysts  of 
intralobular  ducts  due  to  the  fibrosis.  In  one  of  these  papuliferous 
growths  were  seen. 

The  essential  pancreatic  pathology  is  the  same  in  all  of  the  150 
cases  of  latent  syphilis,  congenital  or  accjuired.  There  is  in  all  a 
more  or  less  diffuse  or  patchy  pancreatitis  and  fibrosis,  both  inter- 
lobular and  interacinar.  There  is  a  more  or  less  marked  atrophy  of 
the  organ,  usually  associated  with  fatty  infiltration  of  the  stroma. 
With  these  changes  there  is  marked  disappearance  of  the  islands  of 
Langerhans  with  hyaline  fibrosis  of  the  islands.  Opie's  hyaline 
degeneration  of  the  islands  was  not  seen  in  any  case.  The  hyalin  of 
the  islands  is  connective-tissue  hyalin — a  fibrosis  with  hyaline 
change  in  the  connective  tissue.  Localized  lymphocyte  and  plasma- 
cell  infiltrations  occur  in  all,  from  very  slight  collections  up  to  large 
areas.  P'ibroblastic  proliferation  of  the  stroma  occurs  within  and 
between  the  lobules.  The  rudimentary  lymphoid  nodes  are  hx'per- 
plastic.  Compensatory  hypertrophy  and  regenerative  new-forma- 
tion of  acini  from  the  ducts  is  found  in  practically  all  cases.  Xo 
new-formation  of  islands  was  observed,  although  apparently  h\'per- 
trophic  islands  occur  in  many  cases.  The  newly  formed  acini  in 
certain  stages  very  closely  resemble  islands,  and  such  new-formations 
have  no  doubt  been  frequently  interpreted  as  new  islands.  This  is 
probably  true  of  the  illustration  shown  in  Opie's  article  in  Modern 
Medicine.  The  structures  sho"\Ani  there  as  new-formed  islands,  are, 
I  feel  sure,  only  newly  formed  acini.  Close  study  will  show  the 
presence  of  intra-acinar  cells  and  the  absence  of  the  vascular  rela- 
tions of  the  island. 

The  degree  of  extent  and  se^•erity  of  these  changes  varies  in  all 
cases.  In  the  most  severe  cases  there  may  be  a  most  marked  fibrosis 
of  the  gland  with  but  little  normal  pancreatic  tissue  remaining.  In 
the  majority  of  cases  the  process  is  essentially  patchy  and  scattered. 
Normal  lobules  are  found  side  by  side  with  those  showing  very 
marked  interstitial  fibrosis  and  atrophy.  Many  sections  from  differ- 
ent portions  of  the  gland  may  have  to  be  examined  before  areas  of 
pancreatitis  are  found.  Such  areas  are  ah^'ays  more  numerous  in 
the  tail  and  body  of  the  organ  than  in  the  head. 

Two  important  questions  at  once  arise:    Are  these  changes  char- 
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acteristic  of  syphilis;  and  what  is  their  relation  to  diabetes.  It  is 
certainly  interesting  and  suggestive,  to  say  the  least,  that  in  150 
cases  of  old  latent  syphilis  there  should  be  G  cases  of  diabetes  in 
which  the  pancreas  showed  precisely  the  same  pathological  changes 
as  are  found  in  this  organ  in  the  other  cases  of  syphilis.  Is  this 
coincidence  purely  one  of  chance? 

As  to  the  specificity  of  the  histological  changes,  I  believe  that  the 
active  areas  of  lymphocyte  and  plasma-cell  infiltration,  with  slight 
fibroblastic  proliferations  frequently  myxomatous  in  type,  with  vas- 
cular proliferations  and  obliterations,  are  in  themselves  sufficiently 
characteristic  to  warrant  a  diagnosis  of  latent  syphilis  from  the 
histological  picture  above.  I  know  of  no  other  etiological  factor  for 
these  histological  changes.  They  occur  in  the  bodies  of  all  syphili- 
tics.  I  have  never  found  them  in  any  other  form  of  infection  or 
intoxication.  They  are  precisely  similar  to  the  changes  found  in  the 
meninges,  myocardium,  aorta,  adrenals,  testes,  intestinal  wall, 
mesentery,  etc.,  in  which  spirochetes  have  been  repeatedly  demon- 
strated; and  in  1  ease  we  have  found  spirochetes  in  these  pan- 
creatic lesions.  The  ultimate  fibrosis  may  be  the  same  as  that 
resulting  from  arteriosclerosis,  due  to  lead-poisoning,  age,  etc.,  but 
the  active  areas  are,  to  my  knowledge,  characteristic  of  spirochete 
localization  and  action.  In  a  number  of  cases  of  advanced  arterio- 
sclerosis, in  which  no  active  lesions  of  sn^hilis  could  be  found  any- 
where in  the  body  after  ordinarily  careful  routine  examinations, 
interstitial  fibrosis  and  sclerosis  of  the  pancreas  were  also  present. 
It  is  impossible  to  say  in  the  absence  of  active  areas  that  these 
changes  were  not  of  syphilitic  origin.  The  question  of  the  existence 
of  a^  non-syphilitic  arteriosclerotic  fibrosis  of  the  pancreas  must, 
therefore,  still  be  an  open  one. 

This  fact  remains:  The  pancreas  in  all  cases  of  latent  syphilis  is 
affected  in  the  same  way  that  all  other  organs  and  tissues  are 
involved  in  the  general  infection.  Latent  syphilis  is  a  general 
process;  its  lesions  occur  in  all  organs,  more  marked  in  certain  organs 
as  the  heart  wall,  aorta,  pancreas  and  testis,  in  all  cases;  while  in 
individual  cases  certain  organs  (brain,  cord,  etc.,)  are  more  severely 
involved.  But  the  heart,  aorta,  pancreas,  adrenals  and  testes  of 
the  paretic  and  tabetic  always  show  syphilitic  lesions  and  spirochete 
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localizations.  Nothing  is  of  greater  importance  for  the  clinician 
to  recognize  at  the  present  time  than  the  fact  that  old  syphilis  means 
generalized  infection;  and  that  pathological  lesions  occur  in  all 
organs.  But  these  lesions  are  not  gummas;  they  are  slight,  mild,  very 
chronic  interstitial  inflammations  with  corresponding  atrophy  and 
jmrenchymatous  degenerations. 

I  believe  that  syphilis  is  the  most  common  cause  of  chronic  inters 
stitial  pancreatitis,  and  that  such  pancreatic  lesions  will  be  found 
in  the  pancreas  of  all  cases  of  old  latent  s^^)hilis.  Only  one  other 
pathologist  seems  to  have  recognzied  this;  C.  Steinberg  (Aschoff\s 
Pathologische  Anatomie,  Band  ii)  says  that  syphilis  leads  frequently 
to  interstitial  inflammation  and  induration  of  the  pancreas.  As  to 
the  etiological  relationship  of  s\'philitic  pancreatitis  to  diabetes 
mellitus.  the  problem  must  still  be  considered  unsettled.  Apparently 
just  as  marked  interacinar  pancreatitis  and  fibrosis,  with  hyaline 
changes  and  disappearance  of  the  islands,  occurs  in  non-diabetic 
syphilitics  as  in  the  diabetics.  It  is,  of  course,  very  difficult  to 
estimate  comparatively  the  degree  of  change  in  a  given  pancreas  by 
the  examination  even  of  a  large  number  of  sections  made  from  differ- 
ent portions  of  the  organ.  Complete  serial  section-studies  of  the 
pancreas  from  diabetic  and  non-diabetic  syphilitic  cases  might  reveal 
that  in  the  former  the  degree  of  change  is  greater  than  in  the  latter. 
Or  perhaps,  after  all,  the  pancreatic  changes  in  themselves  are  not 
the  only  factor  responsible  for  the  development  of  the  diabetic  com- 
plex, and  that  possibly  associated  changes  in  liver,  adrenals,  hy- 
pophysis, etc.,  may  be  necessary  to  produce  the  diabetic  phenomena. 

In  conclusion,  the  pancreas  always  shows  lesions  in  old  latent 
syphilis,  acquired  or  congenital.  S^'philis  is  the  most  common 
cause  of  the  interstitial  interlobular  and  interacinar  pancreatitis  with 
fibrosis  and  disappearance  of  the  islands  of  Langerhans  so  frequently 
associated  with  diabetes  that  some  writers  have  regarded  it  as  part 
of  the  essential  pathology  of  this  affection.  The  exact  relationship 
of  this  pancreatic  pathology  to  diabetes  is,  however,  still  an  unsettled 
problem. 
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Histological  study  of  the  testes  of  guinea  pigs  showing  lead 
blastophthoria.     Preliminary  report. 

By  Carl  Vernon  Weller,  M.S.,  M.D. 

[From  the  Department  of  Pathology,  University  of  Michigan.] 

In  an  earlier  report  we  have  shown  that  the  continued  adminis- 
tration of  small  doses  of  lead  produces  a  definite  blastophthoric 
effect  in  male  guinea  pigs;  and  that  the  lead  blastophthoria  thus 
induced  manifests  itself  in  the  offspring  by  a  reduction  of  approxi- 
mately twenty  per  cent,  in  the  average  birth  weight,  by  an 
increased  number  of  deaths  in  the  first  week  of  life  and  by  a 
general  retardation  in  development  such  that  the  offspring  of 
lead-poisoned  males  often  remain  permanently  underweight. 
The  testes  of  these  chronically  lead-poisoned  guinea  pigs  have 
now  been  examined  in  sufficient  numbers  to  warrant  a  preliminary 
report. 

In  a  majority  of  the  cases  examined  no  histological  differences 
can  be  detected  between  the  testes  of  lead-poisoned  guinea  pigs 
and  those  of  normal  controls.  Spermatogenesis  appears  to  take 
place  along  normal  lines  and  at  a  rate  which  seems  not  unlike  that 
in  normal  pigs.  This  observation  is  in  no  degree  incompatible 
with  a  state  of  true  blastophthoria  since  it  is  to  be  expected  that 
if  fertilization  takes  place  at  all,  the  spermatozoa  will  show  no 
great  variation  from  the  normal  as  far  as  their  appearance  is 
concerned.  The  reason  for  the  inferiority  of  the  offspring  is  to 
be  sought  rather  in  qualitative  changes  in  the  germ  plasm. 

In  a  limited  group  of  instances,  in  which  the  male  guinea  pigs 
became  sterile  during  the  administration  of  lead,  histological 
examination  of  the  testes  shows  a  complete  aspermatogenesis 
with  marked  atrophy  and  vacuolar  degeneration  of  the  germinal 
epithelium.  There  is  an  attempt  at  cell  division  which  results  in 
multinuclear  giant  cells,  evidently  comparable  to  spermatocytes, 
but  division  of  the  protoplasm  appears  to  lag  behind  that  of  the 
nuclei  and  spermatids  and  spermatozoa  are  not  produced. 
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The  new-formation  of  hemal  nodes  in  the  omentum  and  mesentery 

of  the  dog  after  splenectomy  and  ligation  of  the  splenic 

veins.     (Preliminary  report.) 

By  Aldred  Scott  Warthin,  Ph.D.,  M.D. 

[From  the  Pathological  Laboratories  of  the  University  of  Michigan, 

Ann  Arbor.] 

The  question  of  the  new-formation  of  splenic  or  hemolymph- 
node  tissue  in  the  dog  after  splenectomy  has  been  opened  up  again 
by  Meyer/  who,  as  the  result  of  the  findings  of  eight  dogs  examined 
after  splenectomy,  at  periods  of  30,  41,  53,  77,  89,  98,  112  and 
126  days  after  the  operation,  found  no  changes  in  the  lymph-nodes, 
either  of  the  nature  of  a  hyperplasia  or  regeneration.  Doubt  was, 
therefore,  cast  upon  the  work  of  preceding  investigators,  notably 
that  of  Tizzoni. 

During  the  years  1 910-13  several  series  of  experimental  investi- 
gations in  regard  to  this  point  were  carried  out  in  my  laboratory, 
with  results  as  yet  unpublished.  These  are  now  presented  here 
in  the  form  of  a  preliminary  report. 

Results  of  Splenectomy. — Nine  dogs  were  splenectomized  and 
examined  as  follows:  Three  one  week  after  the  operation;  three 
two  weeks  after,  and  three  one  month  after.  In  no  dog  was  there 
the  slightest  change  apparent  in  the  lymph-nodes  of  any  part  of 
the  body. 

Five  dogs  were  splenectomized  and  examined  eight  months 
after  the  operation.  In  one  dog  the  lymph-nodes  and  hemolymph- 
nodes  were  larger  than  they  had  appeared  to  be  at  the  time  of 
operation  when  these  nodes  were  examined  as  carefully  as  they 
could  be.     No  new-formation  of  hemolymph-nodes  was  seen. 

Five  dogs  were  splenectomized  and  examined  eight  and  a  half 
months  after  the  operation.  No  hyperplasia  and  no  new-forma- 
tion of  lymph-nodes  was  seen. 

1  Journal  of  Experimental  Zoology,  1914. 
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Five  dogs  were  splenectomized  and  examined  nine  and  a  half 
months  after  the  operation.  In  one  dog  there  was  distinct  en- 
largement of  lymphatic  and  hemolymph-nodes,  but  no  new-forma- 
tion. 

Results  of  Ligation  of  Splenic  Veins. — In  eight  dogs  the  splenic 
and  gastrosplenic  veins  were  ligated  as  completely  as  possible. 
The  animals  were  examined  at  periods  of  one  week,  two  weeks, 
three  weeks,  one  month,  three  months,  one  year,  one  year  and  a 
half,  and  two  years  after  the  operation.  These  animals  were 
carefully  examined  at  the  time  of  operation  for  the  presence  of 
hemolymph  nodes  or  accessory  spleens  in  the  gastrosplenic  and 
great  omentum,  as  well  as  in  the  peritoneum  and  mesentery. 
No  changes  in  the  lymph  nodes  and  no  new-formation  of  hemo- 
lymph or  splenic  tissue  was  found  in  the  first  four  dogs.  In  the 
dog  killed  three  months  after  the  operation  the  prevertebral 
lymph  nodes  and  hemolymph  nodes  appeared  to  be  slightly 
enlarged..  In  the  dog  examined  one  year  later  the  prevertebral 
nodes  were  much  enlarged,  but  no  new  formation  was  noted. 

In  the  dog  examined  eighteen  months  after  ligation  of  the 
veins  the  prevertebral  hemolymph  nodes  were  very  hyperplastic, 
and  the  gastro-splenic  and  great  omentums  were  strewn  with 
small  reddish  points  that  microscopically  present  the  appearance 
of  developing  hemal  nodes.  In  the  dog  killed  two  years  after 
the  ligation  very  remarkable  changes  were  found,  the  omentums, 
mesentery  and  peritoneum  in  the  upper  left  quadrant  were  strewn 
with  innumerable  red  nodes,  varying  in  size  from  that  of  a  pin- 
head  to  that  of  a  pea,  and  in  two  cases,  as  large  as  a  cherry.  These 
large  ones  had  all  the  gross  appearances  of  accessory  spleens ;  but 
they  had  not  been  present  at  the  time  of  the  operation.  Micro- 
scopically these  nodes  presented  all  stages  of  transition  in  the 
development  of  hemal  nodes,  from  the  minute  dilated  lobule  of 
sinusoidal  capillaries  in  the  fat  tissue  up  to  the  fully  developed 
hemal  node  resembling  an  accessory  spleen.  These  nodes  were 
precisely  the  same  as  those  in  the  preceding  case.  In  both  cases 
the  spleen  was  atrophic. 

Conclusion. — Splenectomy  in  dogs  is  not  comparable  in  its 
effects  upon  the  lymph  nodes  to  the  same  operation  in  sheep  and 
goats.     In  only  two  out  of  twenty-four  dogs  was  any  hyperplasia 
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of  the  lymph  nodes  found,  and  no  new-formation  of  hemolymph- 
nodes  or  splenic  tissues. 

Ligation  of  the  splenic  veins  seems  to  produce  much  more 
decided  results  after  the  lapse  of  one  or  two  years  following  the 
operation.  Three  out  of  eight  dogs  showed  marked  hyperplasia 
of  the  prevertebral  nodes,  and  the  two  cases  examined  after  longest 
intervals  showed  a  new-formation  of  hemal  nodes  in  the  splenic 
region,  the  largest  newly  formed  nodes  resembling  accessory 
spleens.  These  structures  were  not  present  at  the  time  of  the 
operation. 

They  are  not  inflammatory  in  character. 

Individual  dogs  must  have  different  capacities  for  hyperplasia 
and  regeneration.  The  minute  capillary  plexuses  from  which 
these  nodes  arise  may  represent  preformed  accessory  spleen  anlage. 

Tizzoni's  statements  are  hereby  confirmed  and  Meyer's  objec- 
tions negatived. 
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A  study  of  the  lipin-content  of  the  liver  in  two  cases  of  pituitary 
dystrophy.     (Preliminary  report.) 

By  Aldred  Scott  Warthin,  Ph.D.,  M.D. 

[From  the  Pathological  Laboratory  of  the  University  of  Michigan, 

Ann  Arbor.] 

Studies  of  the  lipins  in  the  curious  obesity  characteristic  of 
hypopituitarism  have  not  as  yet  been  made.  In  the  case  of  tT\-o 
autopsies  upon  bodies  showing  this  condition  microchemical 
studies  have  been  carried  out  by  the  writer. 

One  case  was  a  boy  of  eighteen  showing  infantilism,  obesity 
and  loss  of  sight  (dystrophia  adiposo-genitalis) .  Died  after  at- 
tempted removal  of  pituitary  neoplasm  (adamantino-carcinoma) ; 
the  second  case  was  a  man  of  29  years,  with  loss  of  vision,  stagger- 
ing gait  and  disturbed  mentality.  Acromegalic  symptoms  with 
secondary  hypopituitarism.  Round-cell  sarcoma  of  base  of  skull 
destroying  a  hypophysis  adenoma. 

Both  bodies  showed  ver^^  marked  post-mortem  increase  of 
temperature;  the  source  of  the  heat-production  apparently  being 
localized  in  the  panniculi  and  fatty  livers. 

Gross  Appearances  of  the  Fat. — Panniculi  thick,  in  large  coarse 
lobules;  when  first  cut  it  was  glistening,  translucent,  very  firm 
and  light  buffy  yellow  in  color.  As  it  cooled  it  became  more  bufif 
in  color,  opaque  and  very  hard.  The  livers  of  both  cases  were 
large,  mottled  red  and  yellow,  with  fatty  shine. 

Microscopical. — Frozen  sections  examined  optically  showed 
the  presence  of  numerous  small  anisotropic  droplets  in  liver, 
adrenals,  panniculi,  intima  of  aorta,  and  elsewhere.  In  the  liver 
the  fine  anisotropic  droplets  are  chiefly  in  the  central  and  midzonal 
regions.  They  are  present  also  in  a  narrow  border  of  preserved 
liver  cells  in  the  peripheral  zone.  Larger  isotropic  droplets  are 
scattered   irregularly   through   the   lobule,   usually   occurring   in 
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groups.  There  is  in  both  cases  a  peculiar  necrosis  of  the  inner 
portion  of  the  peripheral  zone  (intra-peripheral  necrosis). 

Staining  with  osmic  acid  gives  a  pale  gray  tint  to  the  fine 
anisotropic  droplets,  while  the  larger  fat-drops  stain  a  deep  brown- 
black. 

Sudan  III  stains  the  fine  fat  droplets  a  peculiar  brownish 
red;  while  the  larger  fat  droplets  take  a  deep  brick-red  to  a 
yellow  or  pale  buff  color. 

Scharlach  R  stains  the  fine  fat-droplets  a  brownish-red,  the 
larger  ones  a  deep  bright  red. 

Nile-blue  sulphate  stains  the  majority  of  the  fine  droplets  a 
pink  or  lavender  color.  The  majority  of  the  larger  droplets 
stain  red,  some  pink,  some  pink-violet,  some  purple,  some  deep 
blue. 

IndopJienol.     No  differential  staining  shown. 

Benda's  Method.     Gave  no  differential  reaction. 

Stains  for  fatty  acids  and  soaps  negative. 

Simple  staining  with  hematoxylin  and  eosin  showed  a  typical 
ground-glass  appearance  in  the  cells  containing  the  fine  fat 
droplets. 

From  these  fat  reactions  it  is  evident  that  the  livers  of  these 
two  cases  of  dyspituitarism  show  an  unusual  lipin  content.  The 
presence  of  numerous  anisotropic  droplets,  staining  a  lighter  gray 
with  osmic  acid,  brownish  or  yellowish-red  with  Sudan  III  or 
Scharlach  R,  and  pale  pink  with  Nile-blue  sulphate,  makes  it 
very  probable  that  these  are  cholesterol-esters.  Other  lipoids  may 
be  mixed  with  these  or  with  the  glycerin-esters.  The  lipin  com- 
bination may  be  very  complex.  Our  staining  methods  do  not 
satisfactorily  differentiate  these.  They  permit  us  to  say,  how- 
ever, that  these  fatty  changes  are  not  those  of  ordinary  fatty 
infiltration,  but  represent  a  mixed  glycerin-ester  and  cholesterol- 
ester  lipoidosis.  It  is  evident  that  many  of  the  liver  cells  contain 
cholesterol.     Whether  lecithin  is  present  it  is  impossible  to  say. 

This  cholesterol  lipoidosis  was  not  confined  to  the  liver,  but 
occurs  to  a  marked  degree  in  the  adrenals,  and  to  a  lesser  degree 
in  the  panniculi  and  other  organs  and  tissues  (aorta,  spleen,  etc.). 
In  pituitary  dystrophia  there  occurs,  therefore,  a  peculiar  abnormal 
lipin  metabolism  characterized  by  cholesterol  infiltration  or  reten- 
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tion  (cholesterol  steatosis).  The  condition  may  then  be  compared 
to  the  cholesterol  infiltrations  obtained  by  overfeeding  with 
cholesterol,  to  the  lipoidosis  of  diabetic  lipoidaemia  and  that  of 
Gaucher's  disease. 

In  addition  the  liver  shows  a  peculiar  intraperipheral  zonal 
necrosis  differing  from  previously  described  liver-necrosis.  With 
this  necrosis  there  is  associated  a  fibro-blastic  proliferation  giving 
the  picture  of  an  early  intralobular  cirrhosis. 
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ALDRED  SCOTT  WARTHIN,  Ph.  D.,  M.  D., 
Professor  of  Pathology  and   Director  of  the  Pathological  Laboratories 
in  the  University  of  Michigan,  Ann  Arbor. 


An  article  upon  the  Medical  Library  of  the  I'niversity  of  Mich- 
igan written  by  Dr.  George  Dock,  in  1905,  is  prefaced  with  the 
following  paragraph: — "The  Medical  Library  of  the  University  of 
Michigan  is  fifty  years  old;  it  contains  more  than  13,000  volumes, 
and  is,  therefore,  a  'large'  medical  library.  These  facts  warrant, 
perhaps  even  demand,  some  account  of  the  condition  and  work  of  the 
library . ' " 

In  the  eleven  j-ears  since  Dr.  Dock's  article,  thus  prefaced,  was 
written  this  library  has  been  more  than  doubled  in  content  of  volumes, 
these  now  numbering  about  30,000;  and  its  importance  as  a  reference 
medical  librarj^  of  the  first  rank  has,  therefore,  been  correspondingly 
increased.  Leaving  out  of  consideration  the  six  great  medical  libra- 
ries of  the  country, — the  librarj-  of  the  Surgeon'General's  Ofl&ce 
(190,300),  that  of  the  College  of  Physicians  and  Surgeons  (105,510), 
that  of  the  New  York  Academy  of  Medicine  (100,000),  the  Boston 
Medical  Library  (84,000),  the  library  of  the  Medical  Society  of  the 
County  of  Kings  (70,000),  and  the  John  Crerar  library  (65,809), — 
the  Medical  Librarj'  of  the  College  of  Medicine  and  Surgery  of  the 
University  of  Michigan  probabl}-  is  second  in  rank  of  medical  libraries 
belonging  to  teaching  institutions  of  medicine,  that  of  the  Lane 
Library  of  Leland  Stanford  University  holding  the  first  place  (39,500). 
The  medical  libraries  of  Yale  (30,000)  and  of  the  L'niversit}^  of 
Pennsylvania  (28,315)  probably  closely  contest  this  position  of  second 
rank;  and  it  is  not  absolutely  possible  at  this  time  to  say  with 
accurac}^  whether  this  honor  belongs  to  one  of  these  or  to  Michigan. 
At  any  rate  our  medical  library  must  be  counted  as  one  of  the  three 
greatest  medical-school  libraries  in  the  country;  and  this  position  of 
importance  becomes  especially  significant  when  the  following  facts 
are  considered: — 

First,  its  relative  youth  of  sixty-one  years;  secondly,  its  steady, 
albeit  slow,  growth  as  a  part  of  the  teaching  eqitipment  of  the  State 
University.  Without  any  special  endowment,  without  any  gifts  of 
magnitude,  this  librar\'  has  seen  a  continued  healthy  growth  propor- 
tionate to  the  development  of  the  resources  of  the  State  of  Michigan, 
and  that  of  the  State  University  as  a  whole.  Like  the  Medical 
College  itself,  it  occupies  a  unique  position  as  a  monument  to  a  State 


in  which  education  and  the  means  of  education  have  always  wisely 
been  fostered.  That  it  should  outrank  the  medical  libraries  of  the 
great  endowed  and  older  Eastern  Universities  may  perhaps  be  partly 
explained  by  the  propinquity  to  these  schools  of  five  of  the  great 
medical  libraries  mentioned  above;  but  of  the  medical  schools  not 
possessing  the  advantages  of  such  propinquity  Michigan  may  well 
stand  proudly  in  the  first  rank  as  possessing  a  medical  library  that, 
not  simply  from  the  standpoint  of  size,  but  from  that  of  value  as  a 
reference  library,  must  be  considered  as  one  of  the  most  important 
collections  of  medical  books  in  this  country. 

It  is  primarily  a  reference  library,  being  made  up  almost  entirely 
of  sets  of  journals  and  periodicals,  and  monographs  having  vital 
interest  to  medical  teachers  and  investigators.  It  contains  relatively 
but  few  of  the  textbooks  and  medical  writings  having  a  more  or  less 
ephemeral  value;  and  fewer  volumes  still  of  the  older  medical  literature. 
It  is  preeminently  a  library  of  juodern  medicine.  The  evolution  of 
modern  medicine  from  its  beginnings  in  the  early  part  of  the  nine- 
teenth century  to  the  present  day  is  represented  almost  completely  in 
this  collection.  The  development  of  modern  cellular  and  chemical 
pathology,  of  bacteriology,  immunology,  pathological  physiology 
and  experimental  medicine  is  practically  complete  in  the  volumes 
comprising  this  library.  It  is,  therefore,  made  up  almost  entirely  of 
journals  and  periodicals  dating  from  or  after  the  first  quarter  of  the 
nineteenth  century;  and  these  have  been  chosen  with  care  and 
discrimination  as  to  their  working  value.  The  big  and  important 
journals  showing  the  results  and  progress  of  medical  research  were 
first  chosen;  money  has  not  been  unwisely  spent,  and  space  has  not 
been  unwisely  given  to  local  state  and  medical  society  journals  of 
inferior  value,  or  to  medical  periodicals  more  or  less  commercialized 
in  character.  We  have  not  had  shelf  room  for  these.  The  limited 
income,  the  early  appropriations  being  very  small  indeed,  was  in 
reality  a  blessing;  since,  combined  with  the  good  sense  of  those 
having  its  early  development  in  charge,  this  income  has  been  so 
wisely  expended.  From  the  very  first  the  wise  policy  has  prevailed 
of  making  it  a  working  library  of  medical  research;  and  all  who  have 
taken  part  in  its  administration  have  continued  this  policy.  Since 
only  a  few  things  could  be  obtained  at  a  time,  the  best  and  most 
necessary  things  were  the  ones  chosen.  Naturally  this  development 
as  a  practical  research  collection  has  resulted  in  a  somewhat  one-sided 
library.  Preeminently  a  working  library  for  the  medical  investigator, 
it  is  greatly  lacking  in  its  collection  of  medical  classics,  and  works 
pertaining  to  the  older  evolution  of  medicine.     It  is  not  yet  a  library 


for  the  cultivated  scholar  in  medicine;  and  its  weakest  point  is  in  its 
lack  of  cultural  appeal. 

Reviewing  very  briefly  the  early  history  of  the  library,  and 
borrowing  the  chief  facts  from  Dr.  Dock's  article,  we  find  that  the 
first  recorded  appropriation  for  medical  books  amounting  to  the  sum 
of  S66.00  was  made  in  1854;  but  that  alreadv  in  1855  some  of  the  best 
European  medical  journals  were  being  taken.  In  1860  twenty-four 
journals,  most  of  them  of  the  best  English  and  foreign  periodicals, 
were  being  received.  But  the  growth  for  twenty  years  was  verj'  slow, 
being  checked  by  the  Civil  War,  so  that  in  1871  the  medical  library 
contained  only  1500  volumes;  and  at  the  end  of  thirty  years,  in  1884, 
there  were  but  2626  volumes  and  614  pamphlets.  Until  1887  small 
and  irregular  appropriations  had  been  made  for  medical  books,  but 
after  that  year  the  annual  appropriation  was  never  less  than  $1,000 
and  has  slowly  increased  until  it  has  reached  the  present  simi  of  $4,000 
with  an  additional  $500.00  from  students'  annual  librar}-  fees.  For  a 
more  detailed  statement  of  the  early  development  Dr.  Dock's  article  in 
the  Medical  Library  and  Historical  Journal  for  1905  may  be  consulted. 

From  the  very  beginning  the  wise  policy  had  obtained  of  expend- 
ing the  meager  appropriations  for  the  best  and  most  useful  periodicals, 
particularly  those  devoted  to  research,  rather  than  yielding  to  the 
temptation  to  purchase  text-books.  The  foundations  of  a  library  of 
the  greatest  service  to  teachers  and  investigators  were  thus  laid; 
and  by  1891  sixty-one  medical  periodicals  were  being  taken;  but  the 
sets,  with  one  exception,  the  Archiv  fiir  Anatomic  and  Phvsiologie,  were 
incomplete,  beginning  only  with  the  year  of  the  annual  subscription. 
No  serious  attempt,  for  obvious  money  reasons,  had  been  made  to 
complete  the  series. 

In  1892  Dr.  Dock  became  chairman  of  the  library  committee  of 
the  medical  faculty,  and  a  period  of  more  vigorous  development  began. 
The  original  policy  of  building  up  a  reference  library  consisting 
essentially  of  the  sets  of  periodicals  most  useful  to  the  teacher  and 
reseacher  was  more  actively  pursued.  By  1895,  the  most  important 
periodicals  at  that  time  taken,  were  completed  from  their  beginnings, 
and  the  new  ones  subscribed  for  had  in  many  instances  been  purchased 
in  full  sets  as  to  back  numbers.  The  acquisition  of  important  mono- 
graphs, hospital  reports  and  bulletins,  transactions.  Festschrifts,  etc., 
was  also  pushed  as  far  as  the  still  somewhat  limited  funds  would 
permit.  At  the  time  of  writing  Dr.  Dock's  article  (January  1,  1905) 
the  library  had  grown  to  13,455  bound  volumes;  and  two  hundred 
and  twenty-six  medical  periodicals  were  being  regularly  received, 
eighty-nine  of  these  being  complete  from  the  beginning. 


In  1908  the  writer  followed  Dr.  Dock  as  Chairman  of  the  Com- 
mittee on  the  Medical  Library,  and  during  the  last  eight  years  there 
has  taken  place  the  most  rapid  development  of  any  period  in  its 
histor}^  The  increase  in  funds  granted  made  it  possible  to  extend 
subscriptions  and  complete  practically  all  incomplete  files.  The 
increasing  cost  of  binding  has  necessitated  some  discrimination  as  to 
the  journals  to  be  bound.  About  sixty  proprietary  and  commercial 
journals  previously  received  were  rejected  as  unworthy  the  cost  of 
binding  and  the  shelf  room.  Their  places  were  filled  by  the  new  and 
important  journals  in  special  fields  of  medicine  that  have  come  into 
existence  during  this  time. 

Three  hundred  and  seventy  journals  of  the  best  cla.ss  were  being 
regularly  received  until  the  interruptions  resulting  from  the  war.  Of 
these  periodicals  and  continuations  there  are  one  hundred  and  fifty- 
nine  in  the  German  language  (Germany,  Austria,  Switzerland,  etc.), 
one  hundred  and  thirty  in  English  (Great  Britain  and  colonies, 
United  States  and  colonies),  fift3'-nine  in  French,  ten  in  Italian,  while 
the  remaining  fourteen  are  distributed  through  Scandinavian,  Dutch, 
Spanish,  etc. 

All  departments  of  medicine,  including  the  most  highly  specialized 
are  represented  by  the  leading  journals  in  English,  German,  French 
and  Italian.  All  of  the  leading  Archives,  Beitrage,  Centralblatter, 
Folia,  Jahresberichte,  Jahrbiicher,  Journals,  Revues  and  Zeitschriften 
are  present  in  complete  series,  as  are  also  the  best  of  the  weekly 
and  monthly  journals.  Likewise,  the  publications  of  all  important 
medical  societies  and  associations  in  these  three  languages  are  com- 
prised in  this  collection.  No  attempt  has  yet  been  made  to  build  up 
sets  of  the  minor  provincial  journals,  or  of  the  transactions  of  many 
societies  of  secondary  importance.  The  collection  is  still  deficient  in 
Spanish  and  Spanish-American  medical  literature,  as  it  is  also  in  the 
medical  literature  of  the  Netherlands.  It  also  lacks  complete  sets  of 
many  of  the  smaller  and  earlier  American  medical  journals,  particularly 
the  Southern  ones.  The  great  majority  of  its  wants,  however,  are 
fortunately  now  such  as  to  be  of  little  value  to  the  medical  investigator. 

It  must  be  emphasized  here  that  the  full  importance  of  the 
Medical  Library  of  the  University  of  Michigan  can  be  realized  only 
when  it  is  considered  in  its  relation  to  the  University  General  Library 
of  352,718  volumes  (1915)  of  which  it  forms  an  integral  part.  From 
the  medical  collection  proper  are  excluded  many  journals  in  chemistry, 
physics,  pharmacy,  .sanitary  engineering,  anthropology,  botany, 
biology,  psychology,  psychiatry,  dentistry,  sociology,  etc.,  that 
should  be  included  in  any  medical  library  built  up  as  a  complete  unit 


separated  from  such  affiliations  with  other  departmental  libraries. 
The  Chemical  Library,  the  General  Science  Library,  that  of  the 
College  of  Dentistry,  the  collection  in  the  Psychopathic  Hospital,  etc., 
as  well  as  a  library  of  several  thousand  volumes  in  the  School  of 
Homeopathy  greatly  increase,  if  not  double,  the  accessible  library 
content  of  medical  material.  Were  these  counted  as  a  part  of  the 
medical  book  material,  as  they  practically  are,  this  library  would 
stand  in  the  sixth  rank  of  American  medical  libraries.  It  has  always 
been  the  polic^^  of  the  library  authorities  to  discourage  the  purchase 
of  duplicates  out  of  an}'  library  appropriations,  hence  the  distribution 
among  these  various  departments  of  the  journals  most  suited  to  their 
needs.  This  has  been  of  advantage  in  building  up  a  much  larger 
general  collection  than  would  have  resulted  otherwise.  As  these 
various  departmental  libraries,  with  one  exception,  are  all  on  the 
campus  near  the  General  Library  and  Medical  College,  the  inconven- 
ience that  might  result  from  such  a  distribution  is  not  felt.  Duplicate 
sets  of  journals  can,  however,  be  purchased  out  of  departmental 
budgets  (current  expenses)  when  these  are  especially  desired.  This 
will  become  especially  necessary  in  the  case  of  the  clinical  departments 
of  the  University  Hospitals  located  at  some  distance  from  the  campus 
libraries.  Duplicates  of  many  of  the  best  current  periodicals  in 
English  are  already  kept  there. 

In  addition  to  the  periodicals  and  continuations  the  library  has 
also  a  very  complete  collection  of  general  works  of  reference,  encyclo- 
pedias, dictionaries,  indices,  bibliographies,  reports  and  bulletins  of 
hospitals,  reports  and  transactions  of  societies,  handbooks,  systems, 
and  other  standard  works  of  reference.  The  collection  of  Festschriftev , 
Arbeiten,  Contributions,  dissertations,  monographs,  etc.,  has  also  been 
greatly  increased  during  the  last  eight  years. 

Text-books  are  now  being  purchased  from  the  fund  made  avail- 
able from  the  students'  fees,  each  medical  student  paying  a  two-dollar 
library  fee  annually.  It  seemed  but  fair  to  use  this  fund  in  purchas- 
ing new  text-books  as  they  are  published,  giving  the  student  the 
opportunity  to  examine  these  before  purchasing  for  himself  or  to  use 
them  as  he  desires.  During  the  last  three  years  the  current  text- 
books in  English  have  been  purchased  on  this  fund,  and  the  needs  of  the 
medical  undergraduates  have  been  more  satisfactorily  met-  This  policy 
has  also  undoubtedly  increased  the  student  use  of  the  medical  librarj^ 

In  addition  to  the  general  policy  of  creating  first  a  reference 
library  for  the  medical  teacher  and  investigator,  the  writer  has  during 
the  eight  years  of  his  chairmanship  on  the  Medical  Library  Committee 
endeavored  to  extend  its  field  of  usefulness  by  increasing  its  cultural 


appeal  to  the  medical  student.  Its  one-sided  development  as  a 
reference  library  makes  it  preeminently  a  library  for  the  medical 
researcher  rather  than  a  library  for  the  cultivated  scholar  in  medicine. 
It  has  failed  in  one  just  as  important  function, — its  lack  of  cultural 
influence  upon  the  students  who  make  use  of  it.  This  defect  had 
been  recognized  by  Dr.  Dock  during  his  service  on  the  Medical 
Library  Committee,  and  to  remedy  it  he  laid  the  foundations  of  a 
good  working  collection  of  medical  history.  Of  the  older  medical 
literature  and  the  ancient  classics  the  library  possessed  but  few  ex- 
amples, most  of  these  having  been  acquired  by  chance  gift.  There 
never  had  been  any  funds  to  use  for  the  building-up  of  this  side  of 
the  library's  function;  but  with  the  small  amount  that  he  could  take 
for  this  purpose  Dr.  Dock  gradually  secured  the  best  of  the  medical 
histories,  a  number  of  biographies,  and  other  general  works  in  this 
particular  field.  Of  great  importance  was  the  securement,  through 
his  influence,  of  a  gift  of  one  thousand  dollars  from  the  Hon.  Peter 
White,  then  a  University  Regent,  to  be  used  towards  the  development 
of  a  collection  of  the  older  medical  writers.  Only  one  book,  a  copy 
of  Harvey's  "De  Motu  Cordis,"  1628,  had  been  ordered  upon  this 
fund,  but  not  paid  for,  when  Dr.  Dock  left  the  University. 

The  use  of  the  Peter  White  fund  has,  therefore,  been  left  to  the 
writer;  and  through  it  two  hundred  and  seventy-two  volumes  repre- 
senting medical  landmarks  of  all  periods  have  been  purchased,  in  the 
form  of  original  editions,  commentaries,  monographs,  etc.,  .so  that 
from  this  material  alone  it  is  now  possible  to  conduct  a  very  satisfactory 
seminary  course  in  medical  history.  As  our  curriculum  does  not 
include  the  teaching  of  medical  history  the  writer  has  carried  this 
out  in  the  form  of  an  elective  Journal  Club  course  in  the  junior  year 
as  a  part  of  the  staff  work  in  the  department  of  Pathology.  These 
students  have  had  direct  access  to  the  medical  stacks;  they  have  come 
into  personal  contact  wnth  the  material,  and  to  some  of  them  this 
excursion  into  purely  cultural  fields  has  been  an  inspiration,  enriching 
their  intellectual  lives. 

Another  valuable  gift  in  the  same  field  is  a  recent  one  from  Mr. 
A.  M.  Todd,  of  Kalamazoo,  including  fine  copies  of  the  earliest 
editions  of  Hippocrates,  Galen,  and  Avicenna  and  a  number  of  works 
on  alchemy.  This  gift  adds  greatly  to  the  value  of  the  medical  history 
section.  Other  additions  have  been  made  in  gifts,  chiefly  of  single 
volumes,  and  by  purchase,  a  small  sum  being  applied  each  year  to 
this  department.  The  earlier  gifts  in  this  field  are  mentioned  by  Dr. 
Dock  in  his  article.  The  development  of  a  collection  on  tuberculosis 
has  also  been  a  feature  of  the  last  eight  years. 


The  Medical  Librar\'  now  occupies  the  entire  fourth  floor  of  the 
north  stack  and  a  part  of  the  same  floor  of  the  south  stack  in  the 
General  Library  building.  The  Homeopathic  Librar}-  is  on  the  floor 
above  it;  the  majority  of  the  books  on  H3'giene,  Bacteriology,  etc., 
are  in  the  Hygienic  Library  in  the  Medical  Building,  and  each  sub- 
department  in  the  Medical  School  has  a  small  working  library  con- 
nected with  its  laboratory.  Sets  of  journals  are  included  in  some  of 
these  departmental  libraries:  but  for  many  reasons, — difficulty  of 
administration,  increased  wear  and  tear,  excessive  loss,  inconvenience 
to  others,  danger  of  fire,  etc.,- — these  small  departmental  libraries 
have  come  to  be  somewhat  of  a  problem,  and  should  be  restricted  to 
duplicates.  Bound  sets  of  periodicals  of  interest  to  a  number  of 
workers  should  not  be  kept  in  them. 

In  the  main  library  the  medical  books  are  in  fire-proof  stacks, 
well-lighted  and  well-ventilated,  with  plenty  of  working  room  in  the 
stacks  themselves.  There  is  a  small  reading-room  for  medical  students 
only;  in  this  the  current  periodicals  are  kept.  In  the  larger  Upper 
Reading  Room  there  is  a  separate  medical  card  catalogue  and  such 
general  works  of  reference  as  the  Index  Medicus,  Surgeon-General's 
Catalogue,  etc.  All  of  this  is  now  temporary  and  will  be  changed 
within  the  year.  In  the  new  University  Library,  the  construction  of 
which  is  now  progressing,  the  Medical  Librarj'  will  have  greatly 
increased  facilities;  a  larger  reading  room,  seminary  and  exhibition 
room,  and  faculty  working  room  in  bays  along  the  stacks. 

There  is  no  medical  librarian  and  no  medically-trained  attendants. 
This  is  at  present  our  greatest  weakness,  and  undoubtedly  has  hindered 
greatly  the  utilization  by  the  medical  students  of  the  valuable  re- 
sotirces  offered  by  the  book  collection.  This  defect  will  also  be 
remedied  when  the  library  is  in  its  new  quarters.  In  the  meantime 
there  has  been  a  noticeable  increase  in  the  number  of  students  making 
use  of  the  medical  books.  Books  can  be  drawn  out  over  night  and 
Sundays.  Works  especially  recommended  or  referred  to  by  teachers 
are  gathered  together  at  the  distributing  desk  or  made  immediately 
accessible  to  the  student  in  other  ways.  Thesis  and  library  research 
work  in  some  departments  as  a  new  teaching  development  also 
stimulates  the  students  to  an  increased  use  and  appreciation  of  the 
library. 

The  Medical  Library  as  a  part  of  the  State  system  of  education 
endeavors  also  to  be  of  practical  use  to  the  practitioners  of  the  State. 
Books  can  be  drawn  out  for  a  limited  time  by  any  citizen  of  the  State, 
the  cost  of  transportation  to  be  borne  by  the  reader.  It  is  also 
possible  for  non-resident  physicians  to  obtain  references  and  abstracts 


by  the  payment  of  a  nominal  sum  covering  the  actual  Lime  employed 
in  making  these.  The  Medical  Library  can  do  for  the  practitioners 
of  Michigan  what  the  Surgeon-General's  Library  can  do  for  investi- 
gators throughout  the  countr}^  Should  the  practitioner  come  to  the 
library  to  do  his  own  abstracting  he  is  given  full  privileges  of  the 
library  on  the  presentation  of  his  card.  In  every  possible  way  we 
wish  to  make  the  medical  library  of  practical  value  lo  the  physicians 
of  the  State. 

The  Medical  Library  of  the  University  of  Michigan  occupies, 
therefore,  a  unique  position  among  the  medical  libraries  of  the  country. 
Located  in  a  small  city  in  one  of  the  central  States,  without  endow- 
ment and  without  great  gifts,  with  but  a  moderate  annual  budget, 
developing  as  an  essential  and  logical  part  of  the  school  system  of  the 
State,  it  has  grown  into  one  of  the  most  important  medical  reference 
libraries  of  the  country,  in  response  to  the  ideals  of  medical  teaching 
and  research  held  by  the  men  responsible  for  its  development.  If  to 
this  influence  there  can  be  added  that  of  a  broader  cultural  stimulus 
to  the  minds  of  the  medical  students  who  take  advantage  of  its 
resources  it  will  become  truly  a  great  medical  library. 
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THE  PETER  WHITE  GIFT  TO  THE 
MEDICAL  LIBRARY 

Aldred  Scott  Warthin 

The  Medical  Library  of  the  University  has  grown  greatly  during  the 
last  ten  years,  and  now  with  approximately  thirty  thousand  volumes,  may 
be  numbered  ^^-ith  the  first  half  dozen  of  the  country's  most  important 
medical  book-collections.  From  its  beginning  in  1854  it  has  been  developed 
as  a  reference  library  for  workers  engaged  in  medical  teaching  and  investi- 
gation; and  its  appropriations,  for  many  years  very  inadequate,  were 
wisely  expended,  not  for  ephemeral  text-books,  but  for  the  leading  journals 
and  periodicals  devoted  to  the  results  of  medical  scientific  research.  This 
wise  policy  has  been  continued  throughout  the  entire  period  of  its  growth, 
and  each  successive  Committee  on  the  ^Medical  Library  has  kept  up  this 
tradition,  and  has  added  new  journals  as  they  have  appeared,  and  built  up 
the  series  of  those  already  begun,  until  now  we  can  boast  practically  com- 
plete sets  of  all  the  important  medical  periodicals  having  recognized  scientific 
value.  The  list  of  current  periodicals  is  about  three  hundred  and  seventy, 
and  from  this  list  have  been  excluded  a  number  of  proprietary  or  commer- 
cialized journals  usually  counted  in  other  medical  libraries.  Our  present 
appropriations,  while  much  more  liberal  than  in  former  years,  under  normal 
conditions  just  permit  the  renewal  of  our  subscriptions  and  the  year's  bind- 
ing. The  students'  fees  alone  are  used  for  textbooks,  monographs,  systems 
and  similar  works  of  temporary  value  to  the  medical  student. 

This  development  as  a  practical  working  research  library  has  resulted, 
however,  in  a  somewhat  one-sided  collection,  made  up  almost  entirely  of 
journals  and  periodicals  concerned  in  the  making  and  development  of 
modern  medicine,  and  dating  chiefly  from  or  after  the  first  quarter  of  the 
nineteenth  century.  Only  a  few  of  these  sets  of  periodicals  go  back  to  the 
eighteenth  century.  It  is  a  library  of  modern  medicine,  and  a  very  complete 
one.  The  development  of  modern  cellular  and  chemical  pathology,  of 
bacteriology,  immunolog>%  and  experimental  medicine  is  given  almost  com- 
pletely in  the  volumes  comprised  in  this  collection.  But  of  the  equally 
wonderful  growth  of  anatomy  and  physiology  during  the  sixteenth,  seven- 
teenth and  eighteenth  centuries,  of  the  rich  development  of  surgery  and 
therapeutics  even  earlier,  and  of  the  great  classical  fountain-heads  of 
medical  knowledge  it  has  but  Httle  to  offer.  Upon  its  shelves  are  but  few 
of  the  pig's  skin,  vellum  and  parchment  volumes  to  be  found  in  the  older 
medical  libraries,  between  the  covers  of  which  is  hidden  knowledge  often 
regarded  as  wholly  new  today.  Preeminently  a  library  for  the  medical 
investigator  it  is  not  a  library  for  the  cultivated  scholar  in  medicine;  and 
consequently  is  not  yet  fulfilling  all  of  its  functions  as  a  complete  and  well- 
rounded  library  of  medicine.  It  fails  in  its  lack  of  cultural  appeal  to  the 
students  who  come  to  it  for  knowledge. 

It  is  a  great  temptation,  at  this  point,  to  throw  some  shrapnel  in  defense 
of  the  theory  that  a  knowledge  of  the  evolution  of  medicine  has  some 
cultural  value,  not  only  for  the  student  of  medicine,  although  particularly 
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for  him,  but  for  other  scholars  as  well,  but  the  limits  of  this  article  do  not 
permit  this  to  be  done  satisfactorily.  The  history  of  medicine  is  so  intimate- 
ly related  to  the  history  of  human  development  in  general  that  they  would 
seem  inseparable;  but  it  is  practically  not  taught  at  all  in  any  American 
university.  Our  own  medical  curriculum  ignores  it.  The  appreciation  of 
the  cultural  value  of  a  knowledge  of  the  older  writers  in  medicine  is  not, 
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however,  dead.  From  time  to  time  the  medical  library  has  had  added  to  its 
collection  some  rare  or  valuable  volume  of  historical  interest  presented  by 
some  one  to  whom  the  old  book  had  made  its  appeal.  From  the  libraries  of 
Drs.  Ticknor,  Dorsch,  Ford,  Doane,  Bates,  Jewett,  Pilcher,  and  others, 
particularly  from  Mr.  A.  M.  Todd  of  Kalamazoo,  have  come  the  prized 
volumes  making  up  the  nucleus  of  our  collection  of  the  older  literature  of 
medicine. 
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Dr.  George  Dock  was  the  first  of  the  faculty  members  taking  part  in 
the  development  of  the  library  to  realize  fully  its  one-sided  tendency  and  to 
remedy  it  by  building  up  a  collection  of  books  devoted  to  medical  history  and 
bibliography.  During  his  connection  with  the  library  a  very  good  working 
collection  of  medical  history  was  begun.  In  the  development  of  this  cultural 
feature  of  the  medical  library  Dr.  Dock  had  the  good  fortune  to  excite  the 
personal  interest  of  the  Hon.  Peter  White,  at  that  time  a  member  of  the 
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FIGURE  I 
Specimen    page    from    the    first    printeti    edition    of    the    Rosa 
Anglica   of   John   of   Gaddesden,    Pavia,    1492,   folio   in  black-letter 
with  contractions,  printed  in  double  columns. 

Board  of  Regents.  ]\Ir.  White  appreciated  fully  the  great  need  of  the 
library  for  a  collection  that  would  arouse  in  the  medical  student  a  desire  for 
a  more  intimate  acquaintance  with  the  great  landmarks  of  medical  history; 
but  he  also  recognized  the  inability  of  the  authorities  to  supply  this  need  at 
that  time.  Convinced  of  the  importance  of  the  matter  Mr.  White  himself 
did  what  the  Board  of  Regents  felt  it  could  not  do  then,  by  making  available 
to  the  jNIedical  Library  fund  in  1908  the  sum  of  one  thousand  dollars  to  be 
used  for  the  purchase  of  original  editions  of  classic  writers  in  medicine  and 
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of  books  concerned  with  the  history  of  medicine.  Mr.  White  died  soon  after 
making  this  gift,  and  Dr.  Dock  severed  his  connection  with  the  University 
soon  after,  before  any  purchases  had  been  made  from  this  fund.  Following 
Dr.  Dock  as  Chairman  of  the  Library  Committee,  the  utilization  of  Mr. 
White's  gift  has  been  carried  out  by  the  writer  in  accord  with  the  spirit  and 
intent  of  the  gift.  Inasmuch  as  there  has  existed  each  year  in  the  Junior 
medical  class  a  group  of  usually  about  a  dozen  students  taking  part  in  a 
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FIGURE  II 

Title-page   to    the    "Erster    Theil    der    grossen    Wundartzney" 
of  Paracelsus,  Frankfort-am-Main,  1563. 

voluntary  course  (Journal  Club)  of  medical  history,  it  seemed  advisable  to 
use  this  fund  in  a  Avay  to  develop  a  definitely  planned  course  in  the  evolution 
of  medical  science,  by  spreading  the  books  purchased  through  all  periods  of 
medical  history,  obtaining,  as  far  as  possible  the  chief  landmarks  in  each 
period,  and  making  the  original  writings  not  only  available  to  the  student, 
but  also  aiding  him  in  his  comprehension  of  these  by  the  acquisition  also  of 
commentaries,  translations,  monographs,  etc.,  bearing  upon  the  different 
writers  and  periods. 

The  first  purchases  made  upon  this  fund  liad,  therefore,  to  do  with 
early  Greek  medicine.  Sander's  "Alkmaeon  von  Kroton"  and  Wachtler's 
"DeAlcmaeone  Crotoniata"  were  obtained  that  the  Prehippocratic  era  might 


be  represented  in  the  notes  and  commentaries  upon  the  fragments  of 
Theophrastus  containing  sayings  attributed  to  Alcmaeon,  and  in  the  collected 
references  to  the  latter  in  Aristotle  and  other  writers.  In  connection  with 
Kayserling's  charming  monograph  upon  "Die  Medizin  Alcmaeon's  von 
Kroton"  these  works  have  been  used  to  show  the  living  inner  relationship 
between  ancient  Greek  medicine  and  modern  medicine ;  in  that,  in  Alcmaeon 
there  glowed  the  same  divine  fire  of  observation  and  investigation  that  is 
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FIGURE  III 
Specimen  page  of  Henry  Lyte's  English  edition  of  Dodoens' 
famous  herbal,   pubhshed  by  Gerard   Dewes,   Pawles   Churchyarde, 
at  the  Syne  of  the  Swanne,  1578. 

todav  regarded  as  the  most  precious  possession  of  medical  science.  Alcmaeon 
is  said  to  have  been  the  first  to  do  autopsies  and  is  probably  to  be  regarded 
as  the  father  of  experimental  medicine.  Weniger's  "Erlebnisse  eines 
Griecharztes,"  the  remaining  volumes  of  the  "Corpus  ^^ledicorum  Grae- 
corum,"  Daremberg's  "Le  Medecine  entre  Homere  et  Hippocrate,"  the 
"Scriptorum  Classicorum,"  "De  admirabili  operum  antiquorum,"  several 
texts  of  Hippocrates,  including  those  of  Grimm  and  Fuchs,  fifteen  mono- 
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graphs  and  commentaries  on  Hippocrates,  mostly  in  German,  dealing  with 
such  subjects  as  "The  Ophthalmology  of  Hippocrates,"  etc.,  that  bring  home 
to  the  modern  medical  student  the  ancient  knowledge  in  these  varied  fields 
of  medicine,  offer  now  a  fairly  adequate  material  for  seminar  work  in 
this  period. 

The  post-Hippocratic  and  Latin  period  is  represented  by  the  eleven 
volumes  of  "Artis  medicae  principes,  post  Hippocratem  et  Galenum''  in- 
cluding Hippocrates,  Aretaeus,  Alexander,  Aurelianus,  Celsus  and  Rhazeus. 
a  new  edition  of  Celsus,  one  of  Dioscorides,  the  chief  representative  of  the 
Roman  Materia  Aledica  (also  Alathiolus'  Commentaries  upon  Dioscorides), 
and  other  editions  of  Galen,  with  fifteen  monographs  upon  his  works.  Of 
the  post-Galenic  period  examples  of  Oribasius,  Alexander  von  Tralles  and 
Paulus  von  Aegina  (Basel  edition  of  1532)  are  representative. 

Such  monographs  as  Ebstein's  "JMedizin  in  alten  Testament,"  "Im 
neuen  Testament  and  Talmud,"  Opitz's  "Medizin  in  Koran,"  Harnach's 
'"Medizinisches  in  der  Kirchengeschicte,"  Payne's  "English  Medicine  in 
Anglo-Saxon  Times,"  etc.,  have  also  been  of  the  greatest  value  in  Journal 
Club  work. 

The  medicine  of  the  Middle  Ages  is  represented  by  examples  of  Rhazes 
and  Avicenna ;  the  monastic  medicine  by  texts  and  commentaries  of  the 
celebrated  Schola  Salernitana(iith  and  12th  centuries),  now  to  be  classed 
among  the  mere  curiosities  of  medicine.  No  examples  of  14th  and  15th 
century  manuscripts  or  of  editions  or  commentaries  could  be  obtained,  with 
the  exception  of  a  copy  of  the  famous  "Rosa  Anglica"  of  John  of  Gaddesden 
(1280-1361)  which  was  written  about  1314,  in  the  seventh  year  of  his 
lectures  which  began  in  1307.  Our  copy  is  an  example  of  the  earliest 
printed  edition  (Pavia,  1492).  It  is  a  foHo  in  black  letter  with  contractions, 
printed  in  double  columns.  It  has  many  marginal  notes  in  Latin,  one  set 
in  an  older  form  and  handwriting.  It  is  in  very  fair  condition,  the  majority 
of  the  pages  showing  little  or  no  discoloration.  An  illustration  is  given  of 
one  of  these.  Gaddesden,  it  will  be  remembered,  is  of  particular  interest  to 
the  general  scholar  as  one  of  the  medical  authorities  of  whom  Chaucer'.*? 
physician  had  good  knowledge : 

"Wei  knew  he  the  olde  Esculapius, 
And  Deiscoride,  and  eek  Rufus, 
Old  Ypocras,  Haly  and  Galien, 
Serapion,  Razis  and  Avicen  ; 
Averrois,  Damascien  and  Constantyn, 
Bernard,  and  Gatesdcn,  and  Gilbertyn." 

Of  these  medical  classics  mentioned  by  Chaucer,  Mr.  White's  generosity 
has  enabled  us  to  obtain  texts  of  nearly  half.  But  it  is  not  the  mention  by 
Chaucer  alone  that  makes  Gaddesden's  Rosa  Anglica  a  possession  of  value. 
While  Gaddesden's  medicine  is  largely  a  compilation  from  the  Greek, 
Arabian  and  Jewish  physicians  it  contains  many  personal  observations  tend- 
ing to  show  that  he  must  have  been  a  practitioner  of  large  experience.  His 
clinical  descriptions,  as  that  of  ascites,  for  example,  are  of  high  rank ;  and  in 
his  treatment  of  dropsy  by  reducing  the  amount  of  salt  taken  in  the  food  he 


anticipated  a  very  vigorously  advocated  therapeutic  principle  of  the  present 
day.  He  is  also'celebrated'for  his  red  light  treatment  of  small-pox.  Our 
copy,  unbound,  cost  one  hundred  and  twenty  dollars. 

One  of  the  most  puzzling  and  interesting  characters  of  the  sixteenth 
centurv  is  Paracelsus.     The    strange   mixture    of    mystic,    fanatic,    fighter, 


FIGURE  IV 
Title-page   of   Bauhin's   "Vivae   Imagines    Partium   Corporis   Humanis,"    1620 

charlatan,  boaster,  and  researcher,  revealed  in  his  works  will  make  him  for 
all  time  the  subject  of  questioning  as  to  the  amount  of  esteem  actually  due 
him.  His  great  service  to  medicine  was  the  application  of  chemical  ideas  to 
therapeutics,  and  the  revolutionary  stimulus  of  his  conceptions  of  general 
theory.  Three  of  his  most  celebrated  works  bound  together  in  fine  pressed 
pigskin  with  old  metal  clasps  were  purchased :    "Erster,  Der  Ander  und  Der 


Dritte  Theil  der  grossen  Wundartzney  des  weitberhuempten,  bewerten  und 
erfahrnen,  Theophrasti  Paracelsi  von  Hohenheim,"  printed  in  1563  in 
Frankfurt-am-Main,  by  Weygand  Han  and  Georg  Raben.  The  title  page 
woodcut  and  two  in  the  text  are  most  interesting.  Bound  with  this  are  the 
"Spittal  Buch,"  printed  by  Peter  Schmidt  of  Miihlhausen  in  1562,  and  the 
"Bader  Buechhn,"  from  the  same  press  and  in  the  same  year.     These  are 
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FIGURE  V 
Title-page    of    William    Harvey's    "Exercitatio    anatomica    de 
motu  cordis,"   "Franckfort-on-the-Maine,"   1628. 

very  rare  examples  of  early  Aliihlhausen  printing,  and  the  tracts  on  bathing 
contain  naive  woodcuts  of  bathers.  The  illustration  reproduces  the  title- 
page  of  the  first  part  of  the  Wundartzney.  For  the  three  in  one  volume  one 
hundred  and  ten  dollars  were  paid.  Another  edition  of  Paracelsus,  "Opera 
omnia"  was  also  purchased  on  this  fund. 

Herbals  are  represented  in  the  Peter  White  collection  by  an  English 
edition  of  Dodoens'  great  work,  translated,  however,  from  a  French  edition, 
by  Henry  L,yte,  and  printed  by  Gerard  Dewes,  Pawles  Churchyarde,  at  the 
Syne  of  the  Swanne,  1578.  It  is  sometimes  called  the  second  English  herbal. 
This  copy  was  purchased  from  the  library  left  by  Dr.  Samuel  Jones  of  Ann 
Arbor.  A  page  illustration  is  given  to  show  the  interesting  engravings  of 
flowers,  of  wKich  the  book  is  full. 
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In  anotlier  illustration  is  given  the  title  page  of  Bauhin's  "Vivae  Imag- 
ines Partium  Corporis  Humanis,"  printed  in  1620.  It  is  a  very  characteristic 
work  of  the  period  with  its  naive  anatomical  models  more  or  less  mourn- 
fully contemplating  the  mysteries  of  their  interiors  as  revealed  by  dissection. 
This  was  the  period  of  the  great  anatomical  discoveries,  and  the  names  of  the 
great  writers  on  anatomy  of  this  time  are  known  to  every  Freshman  medical 
student  because  of  their  association  with  certain  anatomical  parts,  but  in 
the  average  case  he  memorizes  and  uses  such  terms  as  Sylvius,  Vesalius, 
Eustachi,  Faloppia,  \'aroli,  Bauhin,  and  others  attached  to  certain  structures 
without  the  slightest  knowledge  of  the  men  whose  names  still  cling  to  the 
parts  discovered  by  them.  One  copy  of  Bauhin  is  a  very  fine  one,  in  a  nice 
old  binding  and  contains  numerous  interesting  copper  plate  drawings  of 
dissections. 

Another  rare  treasure  which  was  directed  our  way  by  Dr.  Angell,  and 
purchased  through  this  fund,  is  a  copy  of  William  Harvey's  epoch-making 
work  "Exercitatio  anatomica  de  motu  cordis,"  published  at  "Franckfort-on- 
the-AIaine,"  1628,  in  which  Harvey's  exposition  of  the  circulation  of  the 
blood  is  set  forth,  a  discovery  arrived  at  after  a  number  of  years  of  observa- 
tion and  experimentation  culminating  at  last  in  a  triumphant  act  of  inductive 
reasoning.  Our  copy  of  this  great  work  is  perfect  as  to  text ;  it  was  un- 
bound, very  brown,  and  the  paper,  from  washing  perhaps,  is  so  delicate  that 
binding  or  backing  the  paper  with  transparent  cloth  is  now  impossible.  Two 
hundred  dollars  was  paid  for  our  copy  of  this  remarkable  work.  The  title- 
page  is  shown  in  one  of  the  illustrations  accompanying  this  article. 

Altogether  there  have  been  purchased  through  the  Peter  White  fund 
during  these  eight  years  two  hundred  and  seventy -two  volumes.  It  would  be  a 
pleasure  to  speak  of  each  one  individually.  Each  book  was  bought  to  fill  out 
some  gap  in  the  scheme  of  a  collection  primarily  designed  for  the  study  of 
the  history  of  medicine.  Bindings  and  press  were  not  made  the  first  con- 
sideration, but  whenever  these  could  be  combined  in  the  work  desired  they 
were  also  considered  as  educational  factors.  Only  a  passing  mention  can 
be  made  of  the  reproductions  of  the  Leonardo  da  Vinci  anatomical  manu- 
scripts, of  the  copies  of  Priscianus  (1532),  Alatthiolus  (1569),  Agrippa  ab 
Netteshym  (1600),  Alpinus  (1601),  Licetus  (1612)"  Tulpius  (1672),  Mor- 
ton (1696),  Sennert  the  father  of  Semiotics,  a  collection  of  seven  herbals, 
works  on  the  history  of  tuberculosis,  and  other  valuable  books. 

To  Air.  White's  generous  and  intelligent  gift  the  medical  library  is 
indebted  for  this  valuable  collection  of  classic  works  in  medicine  that  it 
could  not  have  obtained  out  of  its  own  appropriations.  They  have  been 
used  with  great  profit  to  the  small  groups  of  students  who  have  been  able 
to  come  into  touch  with  them;  and  in  some  of  these  have  been  the  means  of 
creating  a  more  scholarly  interest  in  their  chosen  profession.  Their  lives 
are  enriched  thereby.  And  this  is  the  fine  thing  attached  to  gifts  of  this 
kind  that  their  influence  may  go  on  through  the  years  in  ever-widening 
circles,  creating  here  and  there  some  conception  of  life  above  the  purely 
utilitarian,  stimulating  the  imaginative  and  spiritual  development,  and  help- 
ing to  create  the  one  greatest  thing  in  this  life — the  cultivated  mind. 


Reprinted    from    the    Illinois    Medical    Journal,    issue    of 
Tune,    19ir. 


THE  EOLE  OF  SYPHILIS  IX  IXTEEXAL 
MEDICIXE.* 

Aldred  Scott  Waethix,  M.  D.,  Ph.  D., 
axx  arbor,  mich. 

Professor   of    Pathology    in   the    University    of    Michigan. 

Mr.  Chairman,  Ladies  and  Gentlemen,  Mem- 
bers of  the  Illinois'  State  Medical  Society:  I  am 
\erv  appreciative  of  the  honor  of  being  asked  to 
give  the  Oration  in  Medicine,  and  still  more 
appreciative  of  the  fact  that  a  number  of  mem- 
bers of  this  association  have  asked  me  to  speak 
of  the  results  of  m}'  own  work  on  sj^philis.  There- 
fore, I  have  chosen  for  this  afternoon's  address 
the  subject,  "The  Xewer  Pathology  of  Syphilis 
and  Its  Significance  in  Internal  Medicine."  I 
think  I  may  be  safe  in  saying  that  the  greater 
part  of  this  audience — certainly  the  older  por- 
tion of  it — has  been  contemporary  with  that 
wonderful  advance  in  bacteriology  and  im- 
munology that  has  characterized  the  last  thirty 
3'ears  in  medicine.  As  we  look  back  over  these 
years,  however,  we  cannot  avoid  the  conscious- 
ness of  a  marked  change — or,  rather,  changes — ■ 
in  our  conceptions  of  infection  and  the  infectious 
diseases.  At  first  the  problem  of  infection  seemed 
so  simple;  everything  was  solved  by  the  dis- 
covery of  the  infective  agent.  To  those  of  us 
who  entered  medicine  during  the  eighties  or  early 
nineties  there  must  come  memories  of  the  thrills 
of  enthusiasm  with  which  the  discovery  of  each 
new  infective  agent  was  welcomed,  and  of  the 
optimism  thereby  engendered  as  to  the  ultimate 
eradication  of  such  agents  of  infection. 
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*Oration  in  Medicine  at  the  Annual  Meeting  of  the  Illinois 
State  Medical  Society,  at  Bloomington,  May  9,  1917. 


With  the  discovery  of  the  tubercle-bacillus  and 
the  early  studies  proving  the  etiological  entity 
of  animal  and  human  tuberculosis,  of  acute  mili- 
ary tuberculosis,  caseous  pneumonia,  pulmonary 
consumption,  chronic  fibroid  phthisis  and  tuber- 
cles of  the  serous  membranes;  and  that  many 
affections  of  various  organs,  kidneys,  bones,  joints, 
genital  organs,  etc.,  were  one  and  the  same  dis- 
ease, it  seemed  to  us,  in  our  first  confident  en- 
thusiasm that  the  problem  of  infection  had  been 
solved.  We  hoped  and  we  believed  that  in  a 
short  time  the  etiological  problems  of  the  other 
infectious  diseases  would  be  similarly  solved,  and 
that  following  the  discovery  of  the  infective 
agents  it  could  be  but  a  short  time  relatively 
before  the  human  race  could  be  freed  from  these 
afflictions. 

The  literature  of  the  period  reflects  this  opti- 
mism as  to  the  victory  of  scientific  medicine  over 
the  infectious  diseases.  Tuberculosis  would  be 
conquered  in  ten  years,  in  one  generation,  or, 
perhaps,  in  two !  With  the  discovery  of  the 
typhoid  and  the  diphtheria  bacillus,  and  the 
other  pathogenic  organisms  that  followed  in 
rapid  succession,  the  same  attitude  prevailed. 
The  problem  of  infection  was  simply  the  infective 
agent  and  the  damage  caused  by  that  agent.  If 
we  discovered  the  cause  of  infection,  we  had 
caught  the  hare;  it  was  ours,  we  could  cook  it. 

As  our  knowledge  of  bacteriology  progressed 
we  found  that  infection  was,  after  all,  not  quite 
so  simple  a  problem — it  was  not  simply  a  ques- 
tion of  the  entrance  into  the  body  of  a  harmful 
agent,  and  the  damage  done  there  by  that  agent. 
We  came  to  believe  that  infectious  disease  meant 
more  than  this — it  was  also  a  reaction  on  the 
part  of  the  human  body. 

Studies    showing    the    constant    presence    of 


pathogenic  organisms  in  the  human  bod}",  with- 
out apparent  damage  resulting  to  the  body,  or 
apparent  reaction  to  these  organisms — p3'ogenic 
cocci  in  the  mouth  and  other  body  passages, 
pathogenic  organisms  in  the  gastro-intestinal 
tract,  etc. — led  the  way  toward  the  recognition 
of  the  pneumo-coccus,  diphtheria,  and  typhoid- 
carrier.  The  great  problem  of  the  germ-carrier 
was  gradually  placed  before  us;  and  we  came  to  Ig 

realize  that  infection  was  something  more  than 
the  action  of  an  injurious  agent  and  the  response 
of  the  body  to  the  damage  produced  by  that 
agent.  From  the  simpler  conceptions  of  hac- 
ieriology  we  advanced  to  the  more  difficult  prob- 
lems of  immunology.  Infection  gradually  came  to 
be  regarded  as  a  great  complex  biological  reaction 
between  two  living  biological  systems — the  in- 
fective agent  on  one  hand,  and  the  human  organ- 
ism on  the  other.  Today  we  look  upon  the  prob- 
lem of  infection  in  a  very  different  way  from 
that  of  twenty-five  years  ago,  and  with  a  concep- 
tion quite  undreamed  of  at  that  time.  Deeper 
problems  of  infection  now  assert  themselves  in 
a  most  striking  way.  Today  we  know  that  infec- 
tion means,  in  many  cases,  the  persistence  of  the 
infective  organism  within  the  body  after  all  sj^mp- 
toms  of  the  disturbance  caused  by  the  former  or 
the  reaction  of  the  latter  to  this  damage  have 
disappeared.  An  apparent  "healing'^  or  "cure" 
of  an  infectious  disease  may  mean  that  the  in- 
fective injurious  agent  and  the  human  body  have 
entered  into  a  sort  of  partnership — a  mutual 
compromise,  rather  than  an  armed  neutrality — 
in  which  the  body  has  adapted  itself  to  the  in- 
fective organism,  and  the  latter  has  adapted 
itself  to  the  body.  The  infective  agent  remains 
in  the  body,  for  months,  for  years,  or  for  the 
remainder  of  the  individual's  existence.  The  in- 
fective agent  has  acquired  a  saprophytic  symbi- 


otic  existence;  the  body  has  acquired  what  we 
call  immunity. 

Our  first  important  practical  knowledge  of 
the  significance  of  such  apparently  cured  infec- 
tions came  in  the  case  of  gonorrhea,  a  disease 
which  in  the  early  nineties  was  generally  thought 
to  be  a  very  mild  affection  in  the  great  majority 
of  cases.  I  myself  was  taught  by  my  clinical 
teachers  of  that  time  that  gonorrhea  was  a  sim- 
ple thing,  practically  a  joke,  easily  cured.  But 
before  the  nineties  were  over  this  conception  of 
gonorrhea  and  gonococcus  infections  had  changed. 
The  significance  of  the  gonococcus  carrier  in  the 
etiology  of  pelvic  inflammations  of  women — the 
persistence  of  gonococci  in  the  genital  tract  of 
men,  and  the  later  infection  of  wives — has  so 
changed  our  conceptions  of  this  disease  that  to- 
day one  may  hear  physicians  say  they  would 
rather  have  syphilis  than  gonorrhea,  believing 
the  former  infection  to  be  more  easily  curable 
than  the  latter. 

But  what  is  true  of  gonorrhea  is  true  of  other 
infections.  Today  we  realize  that  the  man  who 
contracts  malaria  is  probably  a  carrier  of  the 
organism  of  malaria  for  the  remainder  of  his 
life.  The  patient  who  develops  a  clinically  recog- 
nizable tuberculosis  probably  also  carries  tubercle- 
bacilli  in  his  body  as  long  as  he  lives.  From  the 
time  of  our  first  respiratory  infection  we  carry 
streptococci  in  our  mouths;  a  certain  number  of 
individuals  will  continue  to  carry  the  pneumo- 
coccus,  a  still  smaller  number  the  diphtheria 
bacillus.  The  human  body  is  a  home  for  many 
organisms,  not  only  as  far  as  its  passages  and 
cavities  are  concerned,  but  also  probably  in  its 
solid  tissues  and  organs.  From  lymph-nodes  and 
spleen  especially  organisms  may  be  obtained, 
probably  constantly ;  as  the  diphtheroids  and 
others,  regarded  from  time  to  time  as  etiological 


agents  in  Hodgkin's  disease,  pernicious  anemia, 
etc. 

What  is  true  of  these  infections  is,  I  believe, 
especially  true  of  syphilis.  The  organism  of  this 
disease,  the  Spirochaeta  pallida,  was  discovered 
in  1903,  fourteen  years  ago.  With  the  discovery 
of  this  etiological  agent  it  has  been  possible  to 
rewrite  the  pathology  of  syphilis.  The  studies 
of  this  parasite  in  human  tissues  have  revealed  ^^ 

the  fact  that  in  individuals  who  are  apparently 
well,  who  have  no  clinical  signs  of  syphilis,  no 
history  of  infection,  no  reactions  indicating  the 
presence  of  active  syphilis — negative  Wassermann 
— certain  organs  and  tissues  may  show  the  pres- 
ence of  spirochetes  corresponding  morphologic- 
ally in  every  way  to  the  Spirochaeta  pallida;  and 
associated  with  these  organisms  there  are  slight 
pathological  lesions  that  do  not  appear  above  the 
clinical  horizon.  The  same  thing  is  true  of  the 
organs  and  tissues  of  apparently  cured  cases  of 
syphilis  with  definite  clinical  historv'  of  infec- 
tion. Further,  in  individuals  with  or  without  a 
clinical  history  of  syphilis,  who  present  various 
pathological  conditions,  such  as  myocardial  in- 
sufficienc}',  aortic  sclerosis,  chronic  nephritis,  dia- 
betes, hepatitis,  adrenal  insufficiency,  and  many 
other  vague  and  obscure  conditions  not  diagnosed 
at  all,  the  same  organism  and  the  same  tissue-  ^ 

lesions  are  present,  showing  that  these  conditions 
are  in  reality  due  to  syphilitic  infection.  In  all 
of  these  spirochete  carriers  the  spirochetes  are 
not  absolutely  inactive,  but  are  causing  some 
damage.  This  damage  is  shown,  however,  in  an 
entirely  different  way  from  that  ordinarily  ac- 
cepted as  syphilis  clinically.  These  cases  are  not 
the  ones  seen  by  the  dermatologist  or  syphilolo- 
gist.  They  fall  within  the  province  of  internal 
medicine  when  the  damage  done  becomes  clinic- 
ally manifest.     The  patholog}'  of  these  lesions  is 
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also  quite  different  from  that  ordinarily  accepted 
as  syphilitic.  As  the  result  of  the  discovery  of 
the  Spirochaeta  pallida,  and  of  our  ability  to 
demonstrate  this  organism  in  the  tissues  by 
means  of  Levaditi's  silver-impregnation  method, 
we  must  greatly  alter  our  old  conceptions  of 
syphilis,  accept  for  this  infection  a  new  pathol- 
ogy, and  include  within  the  range  of  its  clinical 
manifestations  a  large  number  of  conditions  be- 
longing to  internal  medicine,  the  syphilitic  na- 
ture of  which  has  not  before  been  positively  dem- 
onstrated. 

My  studies  of  syphilis  were  begun  in  1905 
with  the  study  of  congenital  cardiac  syphilis,  and 
for  a  number  of  years  I  had  an  opportunity  of 
collecting  and  studying  a  large  number  of  hearts 
from  cases  of  congenital  syphilis;  and  as  the 
result  of  that  study  it  was  shown  that  spirochetes 
could  be  present  in  ehormous  numbers  in  the 
myocardium  in  congenital  syphilis  without  the 
production  of  any  recognizable  histological 
lesions  at  all.  In  other  cases  there  were  found 
associated  with  the  presence  of  spirochetes  vari- 
ous pathological  conditions  that  never  before  had 
been  recognized  as  syphilitic  in  nature. 

It  was  a  very  natural  thing  to  follow  the 
studies  of  congenital  cardiac  syphilis  with  an 
investigation  as  to  the  occurrence  and  nature  of 
adult  syphilis  of  the  heart.  My  pathological  • 
material  from  the  University  Hospital  in  Ann 
Arbor  was  particularly  suitable  for  this  study. 
Although  the  autopsy  service  is  a  relatively  small 
one  (30-50  autopsies  yearly;  recently  increasing 
about  three  times  this  number)  it  was  made  up 
largely  of  chronic  cases  entering  the  medical 
clinic  with  clinical  conditions  not  in  any  way 
suspected  of  being  syphilitic.  The  pathological 
study  of  these  autopsy  cases  has  shown  that  about 
one-third    of   them    have    been    cases   of   active 
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latent  S3'philis,  showing  spirochetes  associated 
with  pathological  lesions  not  before  recognized 
as  syphilitic. 

The  old  pathology  of  syphilis  was  essentially 
the  gumma.  Before  the  days  of  the  Spirocliaeta 
pallida,  when  a  gnimma  was  found  the  patholo- 
gist could  give  a  positive  diagnosis  of  syphilis; 
but  in  the  absence  of  the  gumma  he  could  not  - 
make  such  a  positive  statement.    The  occurrence  .  ^5 

of  inflammation  or  fibrosis  unassociated  by  gum- 
matous granulomas  could  not  be  taken  as  certain 
evidence  of  syphilitic  infection,  no  matter  how 
strongly  their  syphilitic  nature  might  be  sus- 
pected. 

Today,  I  think,  we  are  in  a  position  to  make 
more  positive  statements.  We  find  the  spirochete 
associated  with  inflammatory  processes  showing 
no  gummatous  character.  We  know,  therefore, 
beyond  doubt  that  these  lesions  are  also  syphilitic, 
as  much  a  part  of  the  pathology  of  syphilis  as 
is  the  gumma;  or  rather  much  more  so,  because 
they  are  much  more  frequent  than  the  gumma. 
The  newer  pathology  of  syphilis  is  not  the 
gumma.  The  gumma  is  relatively  a  rare  lesion 
of  syphilis.  The  most  common  pathological  lesion 
produced  by  the  spirochete  is  a  mild,  chronic 
inflammation,  usually  minute  in  extent,  but 
widely  scattered,  lasting  many  years,  producing 
a  slowly  progressive  fibrosis  and  parenchjonatous 
atrophy  and  degeneration,  most  commonly  found 
in  such  important  organs  as  the  heart,  aorta, 
adrenals,  pancreas,  testes,  blood  vessels  and  the 
central  nervous  system.  In  the  last-named  a 
gliosis  rather  than  a  fibrosis  of  course  takes  place. 

The  syphilitic  nature  of  such  minute  chronic 
inflammations  and  fibroses  was  suspected  by  the 
older  pathologists.  It  was  the  pathologist  who 
first  asserted  a  syphilitic  etiology  for  aortic 
aneurism,  although  he  could  not  positively  prove 


this;  the  pathologist  also,  before  the  clinician, 
was  quite  sure  that  paresis  and  locomotor  ataxia 
were  syphilitic.  The  orcliitis  fibrosa  chronica 
syphilitica  of  the  older  writers  was  also  regarded 
as  syphilitic  in  etiology  long  before  the  days  of 
the  spirochete.  Thickenings  of  the  meninges, 
sclerotic  changes  in  blood  vessels,  fibrosis  of  the 
heart,  and  even  a  general  fibrosis  of  the  body  have 
been  regarded  as  syphilitic  in  origin  by  some  of 
the  great  gross  pathologists.  The  assertion  of 
Kolisko,  twenty-five  years  ago,  that  "the  tissues 
of  the  old  syphilitic  are  tougher  than  those  of 
the  ordinary  man,"  has  received  definite  proof 
in  these  studies.  It  was  one  of  those  astute  gen- 
eralizations based  upon  many  observations  of 
the  dead  body  of  which  the  Eokitansky  school  of 
gross  pathological  anatomists  made  so  many  but 
could  not  absolutely  prove. 

My  work  today  has  proved  the  truth  of  these 
old  suspicions  and  generalizations.  The  indi- 
vidual who  has  become  infected  with  the  spiro- 
chete of  syphilis  has  throughout  his  body  many 
foci  of  spirochete  colonization,  producing  slight 
local  damage  and  slight  inflammatory  reactions, 
leading  ultimately  to  a  fibrosis  and  induration  of 
the  connective  tissues  with  more^  or  less  atrophy 
and  degeneration  of  the  parenchyma.  The  re- 
sulting functional  disturbance  may  be  so  slight 
as  never  to  rise  above  the  clinical  horizon.  The 
infected  individual  may  never  show  any  symp- 
toms; indeed,  he  may  never  know  that  he  has 
S3'philis.  I  have  no  doubt  that  many  syphilitics 
are  wholly  unaware  of  their  infection.  Just  as 
soon,  however,  as  the  functional  capacity  of  the 
affected  organ  becomes  lowered  to  a  point  below 
that  necessary  for  the  general  health  of  the 
organism  clinical  manifestations  will  appear. 
These  will  vary  greatly  according  to  the  location 
and  degree  of  the  syphilitic  lesions.    In  one  case 
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it  may  be  the  myocardium,  in  another  the  aorta, 
in  another  the  pancreas,  and  so  on.  The  symp- 
toms may  be  those  of  a  functional  inadequacy 
of  any  one  of  the  internal  organs.  In  the  absence 
of  a  history  of  syphilitic  infection,  or  in  the  light 
of  a  supposedly  old  cured  syphilis  the  syphilitic 
nature  of  these  functional  insufficiencies  is  not 

recosfnized. 

>-'  • 

Our  conception  of  syphilis  in  the  past  has  been  IS 

almost  wholly  dermatological.  It  is  still  so  today. 
Enter  the  case  of  syphilis,  with  primary  sore  on 
skin  and  mucous  membrane  lesions !  He  is 
treated  as  a  dermatologic  or  syphilogic  case  until 
his  primary  sore  and  his  skin  and  mucous  mem- 
brane lesions  have  disappeared;  and  in  the  great 
majority  of  cases  they  will  usually  promptly  dis- 
appear, whether  under  the  old  mercurial  treat- 
ment, or  the  modern  salvarsan  method.  In  a 
number  of  cases  they  will  disappear  just  as 
promptly  without  any  treatment.  In  the  ma- 
jority of  cases  when  these  lesions  disappear  the 
patient  usually  regards  himself  as  cured,  cannot 
be  induced  to  continue  treatment,  for  a  longer 
period,  and  finally  disappears  from  the  observa- 
tion of  the  dermatologist  or  syphilologist.  Years 
after  he  again  becomes  a  patient,  most  frequently 
of  the  internist,  but  also  frequently  of  the  neu- 
rologist or  psychiatrist.  To  these  he  comes  with 
cardio-vascular  renal  disease,  angina  pectoris, 
aortic  aneurism,  diabetes,  nephritis,  impotency, 
vague  gastro-intestinal  svmptoms,  headache, 
early  paresis  or  tabes,  pernicious  anemia,  and 
many  other  conditions  for  which  a  syphilitic  eti- 
ology is  not  suspected,  and  the  true  nature  of 
the  condition  not  recognized. 

Such  was  the  clinical  material  in  the  first  group 
of  autopsies  studied  by  me.  Forty-one  cases  out 
of  148  antopsies  showed  on  microscopic  examina- 
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tion the  characteristic  lesions  of  syphilitic  in- 
flammation, and  in  the  majority  of  these  cases 
the  spirochetes  of  syphilis  were  demonstrated  in 
these  lesions.  In  only  five  of  these  cases  was 
there  a  clinically  active  syphilis;  in  eleven  there 
was  a  history  of  old  "cured"  syphilis;  in  twenty- 
five  cases  there  was  no  clinical  suspicion  of  the 
existence  of  syphilis.  The  clinical  diagnoses  in 
these  twenty-five  cases  were : 

Enlarged   prostate    3    Diabetes    2 

Cancer    of   stomach 3    Carcinoma   of   uterus 1 

Tumor   of  intestine 1    Tuberculosis    1 

Cystadenoma  of  ovary 1    Arsenical  poisoning 1 

Chloroma    1    Arthritis   deformans 1 

Dementia    1    Pernicious  anemia    1 

Myocardial    insufficiency 2    Peritonitis     1 

Chronic  valvular   lesion 2    Undiagnosed    1 

Alcoholic     cirrhosis 8 

In  all  of  these  forty-one  cases  the  same  essen- 
tial pathology  was  found.  In  all  the  heart,  aorta 
and  pancreas  showed  active  minute  inflamma- 
tory foci,  with  healing,  leading  to  fibrosis,  and 
with  parenchymatous  atrophy  and  degeneration. 
In  all  the  male  cases  the  testes  showed  similar 
lesions.  Likewise  the  adrenals  showed  almost 
constantly  similar  lesions.  These  organs  alone 
have  been  thoroughly  studied.  I  have  not  yet 
been  able  to  make  any  study  of  syphilitic  changes 
in  lung,  spleen,  kidney,  gastro-intestinal  tract  or 
nervous  system ;  but  in  the  routine  examination 
of  sections  from  these  organs  similar  syphilitic 
lesions  have  been  found  in  some  of  the  cases.  We 
have  also  found  similar  lesions  in  the  meninges, 
periosteum,  in  the  mesentery  and  retroperitoneal 
tissues.  From  this  original  group  of  forty-one 
cases  the  study  has  been  extended  to  over  a  hun- 
dred and  fifty  cases  of  latent  syphilis,  as  far  as 
the  heart,  aorta,  pancreas,  adrenals  and  testes 
are  concerned. 

In  all  of  these  cases  the  pathological  lesions 
of  old  active  and  latent,  recognized  or  unrecog- 
nized syphilis  are  the  same,  as  will  be  seen  from 
the  microphotographs  shown  upon  the  screen.  To 
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sum  these  up  briefly,  the  common  pathological 
lesion  produced  by  the  SpirocJiaeta  pallida  is  a 
minute  localized  interstitial  infiltration  of  lym- 
phocytes  and  plasma-cells,  in  a  semi-fliuid  or 
myxomatous  intercellular  substance,  with  a 
fibroblastic  proliferation  leading  to  fibrosis.  As 
the  lesions  heal,  the  connective-tissue  becomes 
hyaline.      The    inflammatory    infiltrations    vary  , 

from  very  small  groups  or  cords  of  cells  to  larger  IS 

areas  visible  to  the  naked  eye.  Only  rarely  do 
they  take  on  the  characteristics  of  gummata.  The 
gumma  is  a  rare  occurrence  in  the  pathology  of 
syphilis.  Yet  almost  all  of  the  statements  in 
our  current  text-books  of  internal  medicine  as 
to  the  frequency  of  syphilis  of  the  viscera  are 
based  wholly  upon  observations  as  to  the  fre- 
quency of  gumma  of  these  organs.  S}'philis  of 
the  myocardium  is  rare  because  gumma  of  the 
heart  is  rare;  syphilis  of  the  pancreas  is  rare, 
because  gumma  of  the  pancreas  is  rare,  and  so  on. 
The  contrary  is  proved  by  the  demonstration 
that  these  minute  infiltrations  and  resulting 
fibrosis  are  due  to  localizations  of  the  spirochete. 
These  lesions  constitute  the  essential  pathology 
of  s}-philitic  infection.  As  long  as  the  affected 
area  is  still  more  cellular  and  less  fibrous  than 
normal  connective  tissue,  spirochetes  may"  be 
demonstrated  in  the  lesion ;  but  as  it  heals  and 
becomes  hyaline,  they  disappear.  The  number 
of  spirochetes  may  be  very  great  in  the  younger, 
more  active  lesions;  in  the  older  ones  they  are 
usually  found  in  small  numbers.  The  final  re- 
sult of  these  small  syphilitic  infiltrations  and 
proliferations  in  the  myocardium  is  the  fibroid 
heart  with  its  attendant '  clinical  manifestations 
of  angina,  myocardial  insufficiency,  etc.  The 
part  of  the  heart  wall  most  frequently  involved 
is  the  left  ventricular  wall  anteriorly,  just  above 
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the  apex,  the  adjacent  portion  of  the  septum, 
and  the  posterior  wall  of  the  left  ventricle. 

Similar  lymphocyte  arid  plasma-cell  infiltra- 
tions occur  in  the  wall  of  the  aorta,  in  the  ad- 
ventitia  and  muscle  coat,  along  the  walls  of  the 
vasa  vasorum.  The  small  arteries  of  the  aortic 
wall  show  obliteration;  the  most  marked  areas 
of  infiltration  are  about  the  veins.  In  adult 
syphilis  I  have  never  found  spirochetes  localized 
in  the  intima  of  the  aorta.  The  final  result  of 
these  changes  is  the  gradual  degeneration  and 
fibrosis  of  the  intima,  proceeding  outwards;  an 
arteriosclerosis  that  cannot  histologically  be  dif- 
ferentiated from  aortic  sclerosis  due  to  any  other 
cause.  The  active  lesions  should  always  be  sought 
in  the  middle  and  outer  coats  of  the  vessel. 

Precisely  similar  lesions  occur  in  the  wall  of 
the  pulmonary  artery.  Aneurism  of  the  vessel 
and  its  branches  may  result  from  syphilitic  dis- 
ease as  in  the  case  of  the  aorta. 

In  the  pancreas  of  the  individual  who  has 
latent  syphilis,  careful  search  will  always  show 
the  presence  of  small  areas  of  interstitial  inflam- 
mation, characterized  by  lymphocytic  and  plasma- 
cell  infiltrations,  fibroblastic  proliferations,  and 
eventually  fibrosis.  These  inflammations  may  be 
diffuse,  or  scattered ;  small  and  insignificant,  or 
mdre  extensive.  In  diabetic  and  non-diabetic 
cases  they  may  be  equally  very  marked.  Diminu- 
tion in  number  of  the  islands  of  Langerhans 
apparently  occurs  in  all  cases  of  syphilis,  and 
frequently  the  fibrosis  of  these  islands  is  very 
marked,  as  in  some  of  the  diabetic  cases.  Pro- 
gressive atrophy  of  the  acini,  fatty  infiltration, 
sclerosis  of  the  vessels,  and  regenerative  new- 
formation  of  acini  from  the  epithelium  of  the 
tubules  characterize  the  pancreatic  changes. 

In  the  adrenals  small  infiltrations  of  plasma- 
cells  and  lymphocytes,  thickening  of  the  capsule, 
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sclerosis  of  the  vessels,  and  excessive  lipoidosis  of 
the  cortex  are  found  to  some  extent  in  all  of 
the  syphilitic  cases  examined.  Likewise  the 
testes  of  all  syphilitics  examined  show  a  more  or 
less  marked  intertubnlar  infiltration  of  plasma 
cells  and  lymphocytes,  proliferation  of  the 
stroma,  hyaline  change  in  the  basement  mem- 
brane of  the  tubules,  with  atrophy  of  the  germi- 
nal epithelium  and  aspermatogenesis.  These  j^ 
changes  may  be  slight  and  focal;  or  they  may  be 
extensive  and  diffuse  involving  the  entire  organ. 
The  latter  may  preserve  its  normal  shape,  size 
and  consistence. 

In  the  liver  about  the  portal  vessels,  in  the 
root  of  the  mesentery,  in  the  prevertebral  tissues, 
and  elsewhere  in  the  body  of  the  syphilitic  there 
may  be  foimd  about  the  blood  vessels  similar 
small  collections  of  lymphocytes  and  plasma  cell? 
with  slight  fibroblastic  proliferation,  and  a  pro- 
gressive fibrosis  and  sclerosis. 

The  general  pathology  of  the  unsuspected  case 
of  syphilis  is  precisely  that  found  in  the  recog- 
nized case.  The  pareic  and  tabetic  show  precisely 
the  same  general  pathology.  It  is  very  probable 
that  the  thorough  examination  microscopically  of 
the  central  nervous  system  will  show  in  all  cases 
of  syphilis  similar  lesions  in  brain  and  cord.  In 
a  few  cases  in  which  I  have  made  routine  ex- 
aminations of  these  tissues  small  perivascular 
infiltrations  of  hinphocytes  and  plasma  cells 
have  been  met  with  in  the  brain  and  cord;  that 
is,  non-tabetic  and  non-paretic  cases  of  syphilis 
may  show  small  and  scattered  pathological 
changes  identical  with  those  found  to  a  more 
marked  extent  in  tabes  and  paresis.  In  the 
latter  the  changes  are  so  marked  that  functional 
insufficiency  arises  and  the  clinical  symptoms  of 
paresis   and   tabes   rise   to   the   surface;   in   the 
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former  the  functional  inadequacy  does  not  be- 
come manifest. 

Such  is  the  general  pathology  of  the  spirochete 
carrier.  In  all  of  the  cases  examined  the  mild- 
ness of  the  infection,  and  the  tendency  of  the 
slight  lesions  to  ultimate  healing  is  very  striking. 
The  spirochetes  are  not  very  injurious  in  their 
action  upon  the  tissues.  It  is  a  symbiosis — a 
partnership  in  which  the  human  organism  ob- 
tains immunity — relative  immunity^at  a  cer- 
tain price,  and  sooner  or  later  must  pay  the  price 
in  the  premature  failure  or  loss  of  function  re- 
sulting from  the  progressive  slight  injuries  ex- 
tending over  periods  of  years.  The  important 
thing  is  that  absolute  healing — absolute  disap- 
pearance of  the  organisms  an,d  complete  healing 
of  the  inflammatory  foci — does  not  seem  to  be 
reached.  The  syphilitic  remains  a  spirochete 
carrier  to  the  end  of  his  days,  as  far  as  our  pres- 
ent knowledge  goes.  This  persistence  of  the 
organism  may  be  in  part  the  result  of  the  failure 
of  o.ur  therapeutic  methods;  it  may  be  also  the 
result  of  the  biologic  relationship  established  be- 
tween the  spirochete  and  the  human  body  through 
long  ages  of  mutual  antagonism  and  defense. 

In  conclusion,  the  importance  of  this  for  in- 
ternal medicine  is  evident.  The  internist  must 
recognize  syphilis  as  a  possible  etiological  agent 
in  many  internal  affections — cardiovascular — 
renal  conditions,  myocardial  insufficiency,  arterio- 
sclerosis, diabetes,  adrenal  insufficiency,  gastro- 
intestinal affections,  etc. — for  which  today  a 
syphilitic  etiology  is  not  generally  suspected. 
The  general  practitioner  has  not  recognized  the 
clinical  importance  of  syphilis — latent,  apparently 
cured  syphilis.  Such  cases  coming  to  him  are 
not  diagnosed  as  syphilis;  the  death  certificates 
give  "heart  disease,"  etc.,  as  the  cause  of  death. 
They    should    be    recognized    and    given    their 
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proper  name.  The  older  clinicians  of  twenty- 
five  and  thirty  years  emphasized  the  importance 
of  latent  syphilis  in  internal  medicine  in  a  way 
that  has  apparently  been  forgotten  in  recent 
years. 

Of  the  syphilis  abont  ns,  latent  and  unrecog- 
nized, the  greater  part  is  probably  congenital  and 
non-venereal    in    origin.      Medicine    has    yet   to  ,  i  • 

learn  that  syphilis  is  a  family  disease.    One  case  ^^ 

of  venereal  syphilis  may  produce  ten  to  twenty 
non-venereal  cases.  If  the  disasters  of  innocently 
acquired  syphilis  in  the  medical  profession  alone 
were  fully  revealed  the  shock  would  be  great. 
Today  we  are  still  reaping  the  venereal  harvest  of 
the  Civil  and  Spanish-American  wars;  and  the 
next  generation  will  be  reaping  a  still  greater 
harvest  of  disease  and  death  if  this  country 
actually  enters  the  conflict  abroad,  if  we  do  not 
take  most  vigorous  action  toward  prevention. 
Such  preventive  methods  must  include  the  em- 
phasis of  continence  as  the  only  safe  method. 
In  the  British  and  Canadian  armies  the  failure 
to  meet  this  situation  from  any  other  standpoint 
tlian  that  of  personal  prophylaxis  has  been  a 
disastrous  failure.  Prophylactic  medical  methods 
alone  have  led  to  the  most  frightful  incidence  of 
venereal  diseases  in  these  forces.  I  was  person- 
ally told  last  winter  by  a  military  officer  of  high 
rank  in  the  Canadian  forces  that  of  the  Canadian 
soldiers  returning  up  to  a  certain  period,  ninety 
per  cent  came  back  with  syphilis.  A  medical 
officer  recently  returned  from  England  told  me 
of  one  division  of  troops  of  twelve  hundred  men 
in  a  camp  in  England.  At  the  end  of  six  months, 
before  ever  reaching  the  trenches  eight  hundred 
and  forty-two  of  the  twelve  hundred  were  said  to 
have  contracted  syphilis;  and  yet  this  medical 
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officer  said  "We  did  everything  possible  for  them 
in  the  way  of  personal  prophylaxis."  Think  of 
the  eases  of  innocent  syphilis  that  will  follow 
this  war  when  the  syphilitic  soldier  returns  to 
civil  life  and  passes  the  disease  on  to  others,  his 
wife  and  children !  For  generations  we  shall  be 
paying  the  cost  of  this  infection  alone ! 

As  we  enter  this  war  we  should  do  so  with  a 
higher  and  more  effective  ideal  of  prevention 
than  that  of  medical  prophylaxis.  The  young 
men  who  go  into  the  struggle  should  be  given 
a  better  chance — they  should  be  thoroughly  in- 
structed in  the  meaning  of  venereal  disease  and 
in  the  physiology  of  continence.  I  am  glad  to 
see  that  the  Council  of  National  Defense  has  al- 
ready taken  constructive  steps  in  this  direction 
and  that  Secretary  Baker  has  appointed  a  special 
commission  that  will  attempt  to  attack  this  great 
menace  from  other  standpoints  than  that  of  med- 
ical prophylaxis. 

Just  here  lies  the  medical  man's  greatest  re- 
sponsibility. The  medical  officer  who  will  advo- 
cate a  higher  morality,  who  will  show  the  possi- 
bilities of  a  biologically  clean  life  is  going  to 
render  a  greater  service  to  his  country  than  the 
medical  man  who  will  tell  the  young  men  in  his 
company  that  "it  can  be  made  safe." 


Visceral  Lesions  In  Latent  Syphilis 

(Lantern  Slide  Demonstration) 


By  Aldred  S.  Warthin,  M.  D, 

Ann  Arbor,  Michigan 


Reprint  from  Mississippi  Valley  Medical  Journal,  April,  1917 


Visceral  Lesions  In  Latent  Syphilis 

(Lantern  Slide  Demonstration) 


By  Aldred  S.  Warthin,  M,  D. 

Ann  Arbor,  Michigan 


Reprint  from  Mississippi  Valley  Medical  Journal,  April,  1917 


VISCERAL  LESIONS  IN  LATENT  SYPHILIS 
(lantern  slide  demonstration) 

Bv  Aldrkd  S.  Warthin,  M.  D., 

AXX   ARBOR.    MICIilGAX. 


Mr.  CJiainnan  and  Gentlemen:  I  think 
that  it  is  unfortunate  that  syphilis  has 
come  to  be  regarded  chiefly  as  a  derniato- 
logic  affection.  The  prominence  in  the 
skin  and  mucous  membranes  of  the  earH- 
cst  chnical  manifestations  of  this  general- 
ized infection  is,  of  course,  responsible  for 
the  prevailing  attitude  of  mind  towards 
this  disease.  Such  a  conception,  however, 
clouds  the  pathologic,  clinical  and  prog- 
nostic imderstanding  of  syphilis  in  its 
broader  and  more  imjxjrtant  relations. 
There  is  no  infection  which  is  so  constitu- 
tional or  generalized  as  syphilis  ;  there  is 
no  other  one  of  the  most  important  human 
infections,  that,  in  its  later  stages  is  more 
"internal"  and  less  dermatologic  a  disease 
than  syphilis.  But  as  the  result  of  the 
prevailing  clinical  conception  of  this  infec- 
tion, what  happens  ?  The  patient  who  con- 
tracts syphilis  and  develops  a  local  lesion, 
followed  by  cutaneous  and  mucous-  mem- 
brane manifestations  is  treated  from  the 
dermatologic  standpoint ;  and  after  sev- 
eral days,  weeks,  or  months  of  treatment 
— more  or  less,  usually  less — the  clinical 
symptoms,  that  is,  the  dermatologic, 
usually  disappear.  With  the  disappear- 
ance of  these  more  obvious  phenomena  of 
a  generalized  infection,  a  disappearance 
that  takes  place  frequently  as  rapidly  in 
untreated  cases  as  in  those  treated,  the 
patient  usually  considers  himself  cured 
and  disappears  from  the  observation  of 
the  dermatologist.  What  becomes  of  him  ? 
After  a  time,  within  a  period  usually  of 


one  to  twenty-five  years,  this  patient 
reappears,  but  where  ?  Usually  not  in  the 
clinic  of  syphilology  and  dermatology,  but 
elsewhere ! 

He  usually  appears  in  the  Clinic  of 
Internal  ^^ledicine,  as  a  case  of  vague 
cardiac  disturbance,  myocardial  insuffici- 
ency, more  or  less  well-marked  symptoms 
of  angina,  arteriosclerosis,  aortic  disease, 
or  aneurism  :  as  a  case  of  nephritis,  dia- 
betes or  hepatitis ;  he  may  appear  in  the 
gastro-intestinal  clinic  with  vague  ami 
usually  wholly  unrecognized  syphilis  of 
stomach  or  intestines ;  in  the  neurologic 
and  psychopathic  clinics  he  frec|uently 
turns  up  with  vague  and  illy  defined  nerv- 
ous symptoms,  headaches,  vertigo,  psy- 
choses, neurasthenia,  the  early  and  usual- 
ly unrecognized  symptoms  of  tabes  or 
paresis,  paralysis  or  insanity  ;  in  the  eye 
clinic  with  impaired  vision  ;  in  the  ear 
clinic  with  auditory  disturbances — in  fact, 
in  every  other  clinic  but  the  dermatologic 
or  syphilogic  I  \'ery  often  his  symptonis 
are  so  vague  and  slight  that  the  clinician 
can  lay  no  definite  finger  upon  them,  and 
an  accurate  diagnosis  is  not  made.  The 
situation  is  further  complicated  by  the 
ease  with  which  syphilitics  forget  the  fact 
of  the  early  stage  of  their  infection,  and 
their  fatuous  certainty  as  to  their  cure,  a 
state  of  mind  into  which  they  have  usually 
been  all-too-willingly  led  by  the  physician 
who  saw  them  at  the  beginning  of  the 
infection. 

Still  more  important  in  this  connection 


is  that  enormous  body  of  individuals  who 
do  not  know  that  they  are  syphiHtic — the 
cases  of  non-venereal  infection  and  the 
greater  army  of  congenital  syphilitics. 
The  great  majority  of  these  never  appear 
in  the  clinics  of  dermatology  and  syphil- 
ology ;  their  clinical  manifestations  of 
syphilis  are  almost  wholly  interiiol  and 
visceral ,  and  they  bring  their  conditions — 
often  most  difficult  of  diagnosis — to  the 
internist,  neurologist  and  psychiatrist, 
who  very  often  do  not  discover  the  syphi- 
litic nature  of  the  affection. 

-Many  of  such  patients  come  ultimately 
to  autopsy,  as  the  result  of  a  premature 
death  in  the  forties  and  fifties.  At  the 
autopsy  table  we  find  that  these  cases, 
entered  in  various  clinics  and  treated  as 
heart  disease,  kidney  disease  and  other 
affections  without  recognition  of  the 
syphilitic  origin,  show  a  common  path- 
ology of  a  generalized  latent  infection,  at 
one  time  more  especially  involving  one 
organ  or  tissue,  at  another  time  another 
organ.  These  pathological  lesions  we 
now  know  to  be  due  to  the  persistence  of 
the  spirochete  pallida  within  the  organs 
and  tissues  of  the  individual  who  has  once 
contracted  this  disease.  He  is  still  a  syphi- 
litic— a  spirochete  carrier — and  the  patho- 
logical changes  underlying  his  clinical 
manifestations  are  lesions  of  syphilis. 
INJany  of  these  pathologic  changes  can  be 
recognized  macroscopically  as  being 
essentially  syphilitic,  but  in  many  cases 
they  are  so  minute  that  their  syphilitic 
nature  can  be  denionstrated  only  by  micro- 
scopical study. 

The  newer  pathologic  conceptions  of 
syphilis  have  been  made  possible  by  the 
discovery  of  the  spirochete  pallida  as  the 
cause  of  syphilis.  The  presence  of  this 
organism  in  tissue-lesions  must  lead  us  to 
accept  its  etiologic  relationship  to  those 
lesions,  even  if  those  lesions  be  different 
from  those  usuallv  regarded  as  the  essen- 


tial histologic  criteria  of  syphilis.  The  old 
pathologic  criterion  of  syphilis  was,  of 
course,  the  gumma ;  and  our  pathologic 
diagnosis  of  syphilis  rested  upon .  the 
demonstration  of  the  presence  of  gumma- 
tous lesions.  Today,  with  our  ability  to 
demonstrate  the  spirochete  in  the  tissues, 
we  must  accept  a  very  much  broader  con- 
ception of  the  pathology  of  syphilitic  in- 
fection. We  know  now  that  the  gumma 
is  not  the  chief  histologic  criterion  of  the 
presence  of  syphilis,  but  that  it  is  relative- 
ly a  rare  occurrence  in  the  pathologic  pro- 
cesses of  syphilis.  The  newer  pathology 
of  syphilis  is  built  upon  the  occurrence  of 
minute  inflammatory  processes  leading  to 
parenchymatous  atrophy  and  connective- 
tissue  proliferations,  ultimately  to  fibrosis, 
and  the  demonstration  of  the  presence  of 
spirochete  pallida  in  such  lesions. 

As  a  student  in  the  old  Allgemeines 
Krankenhaus  in  Vienna  in  the  early  nine- 
ties, there  was  indelibly  fixed  in  my  mind 
an  observation  made  by  Kolisko  during 
the  progress  of  an  autopsy.  Turning  to 
me  he  said^  "This  is  an  old  syphilitic.  I 
can  tell  because  of  the  toughness  of  his 
tissues."  In  a  most  surprising  manner  my 
studies  of  the  spirochete  pallida  in  the 
tissues  have  confirmed  Kolisko's  gross 
observations  and  the  accuracy  of  his  con- 
clusions. The  man  who  has  latent  syphi- 
lis for  a  number  of  years  does  develop  all 
through  his  body  minute  inflammatory 
proliferations  and  infiltrations  leading 
ultimately  to  fibrosis,  so  that  his  tissues  do 
acquire  a  degree  of  firmness  and  tough- 
ness exceeding  that  of  the  non-syphilitic 
body.  I  do  not  know  of  any  other  chronic 
infection  or  intoxication  that  produces  the 
same  general  pathologic  picture  seen  in 
latent  syphilis. 

The  material  presented  here  today  rep- 
resents one  hundred  and  sixty-five  autop- 
sies upon  bodies  showing  the  lesions  of  a 
generalized  syphilitic  infection.     In  but  a 


small  number  of  these  was  the  existence 
of  syphilis  positively  known  clinically ; 
the  majority  came  from  the  clinic  of 
internal  medicine,  as  cases  of  nephritis, 
heart  disease,  etc.,  without  suspicion  of 
the  true  nature  "of  the  afifection.  In  over 
fifty  of  these  cases,  without  any  clinical 
history  of  syphilitic  infection  or  of  symp- 
toms of  this  disease,  and  with  negative 
Wassermann  reactions,  the  spirochetes  of 
syphilis  were  demonstrated  in  the  tissue- 
lesions.  The  general  pathologic  pictures 
in  these  undiagnosed  cases  is  precisely  the 
same  as  in  the  cases  in  which  syphilis  had 
been  recognized.  Several  cases  of  paresis 
were  included  in  this  list.  The  general 
pathology  of  the  cases  of  paresis  is  identi- 
cal in  kind  with  that  found  in  the  myo- 
cardial, nephritic,  and  other  forms  of 
latent  syphilis.  The  pathology  of  these 
varied  clinical  types  of  latent  syphilis 
varies  only  in  localization  and  degree. 
With  the  aid  of  the  lantern  I  am  now 
going  to  show  you  the  microscopical 
lesions  of  latent  syphilis  as  they  appear  in 
the  most  important  viscera.  The  syphi- 
litic nature  of  these  lesions  has  not  hither- 
to been  recognized,  and  the  discovery  of 
the  relationship  of  the  spirochete  to  these 
lesions  has  enormously  broadened  our 
conceptions  of  this  disease. 

My  studies  of  the  pathology  of  syphilis 
began  about  ten  years  ago  with  syphilis  of 
the  heart ;  and  two  years  ago  I  presented 
before  this  Association  in  Cincinnati  a 
report  of  some  of  the  results  of  my  study 
of  myocardial  syphilis.  As  you  see  in 
these  slides  syphilis  of  the  myocardium  is 
shown  by  a  diffuse  or  patchy  interstitial 
infiltration  of  plasma-cells  and  lympho- 
cytes, with  a  slight  fibroblastic  prolifera- 
tion leading  ultimately  to  fibrosis.  The 
fibroblastic  proliferations  are  often  some- 
what myxomatous  in  character,  giving  a 
mucin  test  with  mucin  stains,  such  as 
Kresyl  violet.    Tn  such  myxomatous  areas 


spirochetes  are  always  present.  The  por- 
tions of  the  myocardium  most  frequently 
involved  are  the  anterior  wall  of  the  left 
ventricle  near  the  apex,  the  adjacent  por- 
tion of  the  ventricular  septum,  and  the 
posterior  ventricular  wall.  Areas  of 
plasma-cell  infiltration  and  fibroblastic 
proliferation  are  found  often  around  the 
coronary  walls ;  the  wall  of  the  vessel 
itself  is  much  less  frequently  involved. 
Spirochetes  are  found  usually  at  some 
distance  from  the  larger  vessels.  In  many 
cases  these  lesions  of  the  myocardium  are 
so  slight  that  it  is  hard  to  believe  that 
they  are  clinically  manifest ;  but  in  those 
cases  in  which  the  areas  are  larger,  myo- 
cardial insufficiency  results  and  brings  the 
patients  under  the  observation  of  the 
clinician.  The  lesions  gradually  become 
fibroid  and  hyaline.  A  hyaline  area  con- 
tains no  spirochetes.  It  is  a  healed  lesion  : 
but  spirochetes  may  be  demonstrated  in 
all  cellular  lesions.  The  presence  of  a 
cellular  infiltration  means  that  spirochetes 
are  still  present.  Their  number  may  be 
small,  only  a  few  found  in  each  section,  a 
small  area  of  infiltration  containing  net 
more  than  ten  to  twenty  organisms.  We 
have  accepted  only  typical  spirochetes, 
typical  in  morphology  and  staining  qual- 
ity. Atypical  forms  are  seen  with  these, 
but  the  significance  of  these  is  still  un- 
known. The  myocardial  lesions  occur  in 
every  case  of  syphilis,  recognized  or  un- 
recognized, treated  or  untreated,  cured  or 
uncured.  Active  lesions  have  always  been 
found  when  a  sufficient  time  has  been 
given  to  the  search.  Through  a  period  of 
ten.  fifteen,  or  twenty  years,  the  progres- 
sive occurrence  of  such  small  inflamma- 
tory foci  in  the  myocardium  gradually 
brings  the  damage  to  the  heart  up  to  such 
a  point  that  it  becomes  clinically  manifest 
as  a  myocardial  insufificiency.  Every 
syphilitic  has  an  impaired  heart,  and  this 
impairment    increases    in    degree   as    the 


years  pass  after  his  primary  infection.  It 
may  be  stated  here  that  the  demonstration 
of  spirochetes  in  the  myocardium  of  latent 
syphiHs  is  by  no  means  an  easy  matter. 
We  have  worked  six  weeks  on  one  heart 
before  we  were  successful  in  finding  an 
active  lesion  with  spirochetes  present.  We 
have  used  the  Levaditi  method  exclusive- 
ly, and  consider  it  the  only  good  method 
for  the  demonstration  of  spirochetes  in 
tissues. 

In  every  case  of  latent  syphilis  I  have 
also  found  active  lesions  in  the  aorta.  The 
gross  appearance  of  aortic  syphilis  may  or 
may  not  resemble  those  formerly  taught 
as  diagnostic  of  syphilitic  aortitis.  Cases 
in  which  the  old  classical  picture  of  syphi- 
litic aortitis  is  seen  in  the  gross  always 
show  active  lesions  in  abundance  micro- 
scopically, but  other  cases  in  which  the 
aorta  presents  the  typical  picture  of  a 
senile  atherosclerosis  may  also  show 
microscopically  active  lesions  of  syphilis 
and  spirochetes.  I  have  been  obliged  to 
change  my  teaching  of  the  gross  path- 
ology of  syphilis  of  the  aorta.  The  micro- 
-scopic  findings  are  the  only  criterion  of 
the  presence  of  syphilitic  lesions  in  the 
aorta  wall.  The  active  lesions  of  syphi- 
litic aortitis  in  the  adult  are  always  in  the 
adventitia  and  media,  never  in  the  intima. 
Around  the  veins  and  small  arteries  of  the 
vasa  vasorum  there  is  the  same  slight 
plasma-cell  and  lymphocyte  infiltration  as 
seen  in  the  myocardium.  The  process 
extends  along  these  vessels  into  the  media, 
with  graflual  obliteration  of  the  arterioles. 
Degeneration  of  the  intima  with  fibrosis, 
hyaline  change,  atheroma,  calcification, 
etc.,  follow  or  accompany  these  changes, 
and  the  picture  of  artherosclerosis  is  grad- 
ually produced.  Spirochetes  should  be 
sought  in  the  small  areas  of  infiltration 
about  the  veins  of  the  vasa  vasorum  in  the 
adventitia  and  outer  part  of  the  media. 
Thev  occur  in  smaller  numbers  and  there- 


fore must  be  sought  for  with  greater 
patience  than  in  the  case  of  the  myocardi- 
um. I  have  never  found  them  in  the 
intima  of  the  aorta  in  acquired  syphiHs, 
although  in  congenital  syphilis  localiza- 
tion of  spirochetes  in  the  intima  are  com- 
mon, giving  rise  to  localized  proliferations 
of  the  intimal  tissues. 

likewise  in  all  of  our  cases  of  latent 
syphilis  the  pancreas  shows  a  more  or  less 
marked  fibrosis.  Either  a  diffuse  or 
patchy  character  of  these  lesions  is  very 
characteristic,  normal  lobules  alternating 
with  those  showing  most  marked  changes. 
With  the  fibrosis  there  occur  the  same 
small  areas  of  plasma-cell  and  lymphocyte 
infiltration  found  in  the  heart  and  aorta. 
These  may  be  either  interlobular  or  intra- 
lobular. An  apparent  decrease  in  the 
number  of  islands  of  Langerhans  occurs 
in  all,  while  in  many  cases  many  islands 
are  fibroid  or  hyaline.  The  lesions  may  be 
as  severe  in  the  non-diabetic  cases  as  in 
the  diabetic.  Associated  with  the  areas  of 
inflammatory  infiltration  and  prolifera- 
tion striking  pictures  of  regenerating 
parenchyma  are  found,  consisting  of  new- 
ly formed  acini  arising  from  the  ducts. 
INIany  of  these  formations  suggest  newly 
developed  islands,  but  I  am  convinced  that 
they  do  not  represent  these,  but  are  siuall 
lobules  of  regenerating  acini.  The  pic- 
tures in  CDpie's  article  on  the  pancreas  in 
the  Osler-McCrae  System  represent  these 
regenerating  acini  and  not  islands.  The 
syphilitic  nature  of  the  infiltrations  and 
proliferations  in  the  jiancreas  have  been 
positively  shown  to  be  associated  with  the 
presence  of  the  spirochete ;  and  in  those 
cases  in  which  we  have  not  looked  for  the 
organism  precisely  the  same  histologic 
changes  exist.  Opie  says  that  syphilis  of 
the  pancreas  is  one  of  the  rarest  affec- 
tions. I  think  we  must  change  our  views 
concerning  this.  I  believe  that  syphilitic 
lesions  occur  in  the  pancreas  in  every  case 


of  syphilis,  but  these  lesions  are  not  gum- 
mas ;  they  are  mild  chronic  intlammations 
that  may  or  may  not  cause  a  clinical  pan- 
creatic insufficiency. 

Similar  infiltrations  of  plasma-cells  with 
slight  fibroblastic  proliferation  occur  in 
the  liver,  around  the  portal  vessels  ;  in  the 
capsule  and  medulla  of  the  adrenals ;  in 
the  testis,  with  atrophy  of  the  germinal 
epithelium  and  a  slowly  progressive  hya- 
line fibrosis  of  the  tubules  ;  in  the  adven- 
titia,  and  perivascular  tissues  of  the 
mesenteric  and  prevertebral  blood-vessels  ; 
in  the  ineninges,  in  the  brain  and  cord,  in 
the  intestinal  and  stomach  wall — in  fact. 
around  any  blood-vessel  anywhere  in  the 
body  there  may  be  localizations  of  spiro- 
chetes with  the  production  of  these  small 
inflammatory  lesions.  These  lesions  are. 
I  believe,  sufficiently  characteristic  to 
enable  a  diagnosis  of  syphilis  to  be  made 
from  the  histologic  picture  alone. 

The  unfortunate  individual  who  be- 
comes infected  with  syphilis  is  a  germ- 
carrier  for  the  remaining  years  of  his  life. 
In  the  great  majority  of  cases  syphilis 
tends  to  become  a  very  mild  latent  infec- 
tion that  often  never  again  becomes  of 


clinical  imi)ortance.  until  the  slowly  pro- 
gressive atrophy  and  fibrosis  in  an  organ 
like  the  heart  cause  a  functional  incapac- 
ity that  makes  the  disease  manifest  again 
—  not  as  syphilis  in  the  dermatologic 
sense — but  as  an  internal  afifection,  heart- 
disease,  etc.,  as  the  case  may  be.  And 
there  is  always  this  chance — this  sword 
hanging  over  the  latent  syphilitic — some- 
thing may  happen  to  him  that  lowers  his 
resistance,  other  infections,  fatigtie,  in- 
toxications, etc.,  and  the  latent  syphilis 
renews  its  virulence. 

It  was  a  frequent  remark  of  Kaposi  in 
the  old  Dermatologic  Clinic  in  \'ienna, 
that  "Syphilis  is  To  per  cent,  of  dermatol- 
ogy, and  more  than  oO  per  cent,  of  internal 
medicine."'  Today  the  truth  of  such  a 
clinical  observation  is  brought  home  to  us 
by  this  newer  pathology  of  latent  syphilis, 
and  I  believe  that  internal  medicine  will 
in  the  near  future  again  establish  its  pro- 
prietary right  and  interest  in  syphilis,  for 
latent  syphilis  is  an  internal  disease. 

[XoTK. — The  fact  that  this  talk  was 
given  as  a  lantern-slide  demonstration 
may  serve  to  explain  its  somewhat  sketchy 
character.] 
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THE  question  of  the  fat-content  of  the  various  organs  and  tissues,  in  normal  and 
in  pathologic  conditions,  has  been  the  subject  of  much  discussion  and 
research  during  the  last  decade.  As  the  result  of  numerous  investigations  we 
know  today  that  the  majority  of  the  tissues  and  all  of  the  organs  of  the  body 
contain  fat  under  normal  conditions.  As  regards  the  presence  of  fat  normally 
in  the  hematopoietic  organs  there  is  still  some  conflict  of  opinion ;  but  in  certain 
pathological  conditions  these  organs  show  marked  accumulations  of  lipoid  bodies 
showing  that  they  must  bear  some  important  relation  to  certain  forms  or  phases  of 
fat-metabolism,  at  least.  Great,  interest  has  been  aroused  by  the  discovery  of 
the  important  part  played  by  the  lipoid  bodies  in  various  pathologic  processes, 
and  lipoid  cells  (cells  with  large  amount  of  pale,  vacuolated,  foamy,  reticulated 
cytoplasm  and  small,  deeply  staining  eccentrically  placed  nuclei)  are  at  the 
present  time  attracting  much  attention  in  pathologic  histolog}'.  They  have  been 
found  in  many  pathological  processes ;  in  inflammator}^  infiltrations,  particularly 
lymphoid  areas,  in  chronic  aortitis,  appendicitis,  salpingitis,  pyelitis,  old  ovarian 
abscesseS;  chronic  mastitis,  chronic  cholangitis,  prostatitis,  chronic  nephritis, 
actinomycotic  abscesses,  chronic  granulation  tissue,  leprosy,  rhinoscleroma, 
chorioid  plexus,  adrenals,  neoplasms,  etc.  The  xanthoma  and  pseudoxanthoma 
cells  are  lipoid  cells.  As  to  the  histologic  origin  of  the  lipoid  cells  there  has  been 
much  discussion;  they  are  probably  fibroblastic  (reticulo-endothelial)  cells  in  a 
state  of  lipoid  infiltration  (lipoid  macrophages). 

The  chemical  nature  of  the  lipoid  bodies  represents  still  an  almost  unknown 
field.  The  school  of  Aschoff  divides  them  into  three  groups.  glyccri)i-esters, 
cholesterin-esters,  and  lipoids  in  a  narrower  sense  (phosphatid,  cerebrosid,  fatty 
acids,  and  soaps).     Mixtures  of  these  substances,  particularly  of  cholesterinesters 
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and  lipoids,  are  not  rare.  Histologically  the  lipoids  may  be  demonstrated  by 
staining  with  osmic  acid,  Sudan  iii,  Scharlach  R,  Neutral  red,  Nile  blue;  by  the 
methods  of  Smith-Dietrich,  Fischler,  and  Ciaccio,  and  by  polarized  light.  The 
cholesterol  lipoids  are  doubly  refractive  (anisotropic)  and  stain  less  black  with 
osmic  acid,  and  more  yellow  or  brownish  with  Sudan  in  and  Scarlet  R  than  do 
the  glycerin-esters. 

Aschoff  regards  cholesterol-ester  infiltration  as  a  sign  of  chronic  inflamma- 
tion or  of  a  chronic  disturbance  of  metabolism.  According  to  his  views,  in 
conditions,  such  as  glycosuria,  pentosuria,  and  chronic  icterus,  in  which  choles- 
terin-esters  are  present  in  abundance  in  the  blood-plasma  (cholesterineemia)  the 
cholesterin-esters  are  taken  up  by  the  cells  (anisotropic  fatty  infiltration).  How- 
ever, Aschofif's  view^s  are  not  generally  accepted,  and  by  some  writers  are 
regarded  as  premature. 

Our  conceptions  of  the  lipin  metabolism  of  the  body  have  recently  been 
greatly  widened  by  the  discovery  that  lipoid  bodies  accumulate  in  the  spleen  and 
blood-forming  organs  in  certain  pathologic  conditions,  notably  diabetic  lipemia 
and  Gaucher's  disease.  In  1903,  Fischer  noted  in  a  case  of  lipemia  that  the 
spleen  was  hyperplastic  and  showed  a  diffuse  infiltration  of  fat-droplets.  Not 
until  1912  was  a  similar  observation  recorded  when  W.  H.  Schultze  reported  a 
case  of  diabetic  lipemia  in  which  the  spleen  showed  almost  complete  replacement 
of  the  pulp  with  large,  pale,  vacuolated  cells  containing  a  lipoid  substance 
probably  closely  related  to  cholesterol.  Comparing  his  material  with  that  from  two 
cases  of  Gaucher's  disease  he  concluded  that  the  pale  vacuolated  cells  in  the 
latter  affection  were  also  filled  with  a  lipoid  substance  and  identical  with  the 
cells  of  his  case.  Brill  and  Mandlebaum,  in  1913,  w^ere  unable  to  demonstrate 
the  presence  of  lipoids  in  the  spleen  in  a  case  of  Gaucher's  disease,  but  their 
examination  does  not  appear  to  have  been  complete.  Lutz,  in  1914,  reported  two 
cases  of  large-celled  hyperplasia  of  the  spleen  pulp  in  diabetic  lipemia,  showing  that 
his  cases  were  similar  to  the  one  of  Schultze ;  and  that  the  large,  pale,  vacuolated 
cells  w^ere  identical  with  those  seen  in  the  spleen  in  Gaucher's  disease,  but  that 
the  identity  of  the  lipoid-containing  cells  did  not  prove  that  the  two  processes 
were  identical.  Sapegno  has  also  reported  two  cases  of  Gaucher's  disease, 
concluding  that  the  characteristic  large  pale  cells  show  a  deposit  of  lipoids,  and 
are  similar  to  the  cells  found  in  the  spleen  in  diabetic  lipemia.  He  also 
refers  to  a  case  of  obstructive  jaundice  observed  by  Kramer  in  which  masses 
of  Hpoid  cells  were  found  in  Glisson's  capsule  of  the  liver  and  in  the  splenic 
trabeculee. 

Following  these  observations  Anitschkow  produced  in  rabbits  by  prolonged 
feeding  of  cholesterol  the  same  picture  of  large  pale  vacuolated  cells  (cholesterol 
steatosis)  in  the  spleen,  lymph  nodes  and  bone  marrow  as  that  seen  in  Gaucher's 
disease  and  diabetic  lipemia.  In  1916,  W'ahl  and  Richardson  reported  a  study 
of  Gaucher's  disease  in  an  infant  eleven  months  old.  The  spleen,  liver,  and 
lymph  nodes  presented  the  usual  picture  of  Gaucher's  disease,  but  in  addition 
the  medulla  of  both  adrenals  was  almost  completely  replaced  by  clusters  of 
large  pale  vacuolated  cells.  Similar  cells  were  found  in  the  intestines,  Peyer's 
patches,  thymus,  and  adventitia  of  some  of  the  smaller  vessels.  A  thorough 
chemical  and  histological   study  was  made  of  this  case;  and  the  writers  con- 


elude  that  Gaucher's  disease  is  due  to  a  disturbance  of  lipoid  and  fat  metabolism 
resulting  in  the  accumulation  of  lipoid  substances  in  the  cytoplasm  of  large  pale 
cells  that  are  chiefly  reticulo-endothelial  cells  of  the  spleen,  lymph-nodes,  bone 
marrow,  liver,  Kupfifer  stellate  cells,  etc.  These  cells  are  concerned  in  the 
metabolism  of  the  fats  and  lipoids  and  comprise  the  "endothelial-Stoffwechsel- 
apparate."  In  advanced  cases  specific  parenchymal  cells  also  take  up  the  lipoids. 
There  is  not  only  a  marked  increase  in  the  lipin  content,  but  a  marked  alteration 
in  the  normal  relations  of  the  lipins.  The  fixed  fats  are  greatly  reduced,  and 
the  lipoids,  such  as  lecithin  and  cholesterol,  greatly  increased.  A  lecithin-like  body 
predominated  in  their  case.  Gaucher's  disease  therefore  must  be  classed  with  the 
group  of  xanthelasmic  conditions  which  are  characterized  by  a  more  or  less 
diffuse  accumulation  of  lipoids  in  reticulo-endothelial  or  fibroblastic  cells  in  one 
or  more  organs.  It  is  a  more  diffuse  and  widespread  involvement  of  the 
"endothelial-Stoffwechselapparate"  than  the  cases  of  large-celled  hyperplasia  of 
the  spleen  seen  in  diabetic  lipemia. 

A  clinical  and  pathological  study  of  two  cases  of  Gaucher's  disease  in 
infants  reported  by  Knox,  W'ahl  and  Schmeisser,  in  1916.  includes  the  case  given 
above  and  the  sister  of  that  case,  aged  fifteen  months.  The  pathological  findings 
in  the  second  case  were  similar  to  those  of  the  first ;  the  essential  feature  being  the 
occurrence,  particularly  in  the  hematopoietic  system,  of  large  pale  vacuolated  cells 
containing  a  peculiar  refractive  substance  having  the  chemical  and  staining 
properties  of  lipoid  material.  These  writers  regard  their  two  cases  as  identical 
with  the  cases  reported  as  Gaucher's  disease,  and  conclude  that  this  affection  "is 
not  primarily  a  disease  of  the  spleen,  or  of  any  other  organ,  or  set  of  organs,  but  is 
a  generalized  process  due  to  a  disturbance  in  fat  metabolism,  manifesting  itself 
by  lipoid  metamorphosis,  that  is.  by  the  more  or  less  diffuse  accumulation  of  lipoid 
material  in  many  cells  with  the  formation  of  the  characteristic  large  pale  cells. 
This  process  is  most  prominent  in  the  hematopoietic  system,  especially  in  the 
spleen  and  lymph  nodes,  organs  that  are  said  to  play  a  not  unimportant  role  in 
abnormal  fat  metabolism." 

If  these  conclusions  as  to  the  nature  of  Gaucher's  disease  are  correct,  an  en- 
tirely new  field  of  pathologic  metabolism  has  been  opened  up,  aside  from  the  eluci- 
dation of  the  nature  of  the  mysterious  large  pale  cell  characteristic  of  this  process. 
As  our  knowledge  of  the  lipoid  bodies  is  so  incomplete  any  new  light  thrown  upon 
fat  and  lipoid  metabolism  becomes  particularly  valuable  at  this  stage.  Through  the 
study  of  such  pathologic  disturbances  of  lipoid  metabolism  we  may  gain  important 
knowledge  of  the  normal  metabolism.  Some  progress  into  this  field  has  already 
been  made.  The  part  played  by  the  adrenals  and  spleen  in  lipoid  metabolism  has 
already  been  pointed  out  by  several  writers.  Krylow  believes  that  the  adrenal 
cortex  regulates  lipoid  metabolism,  and  that  any  insufficiency  on  its  part  would 
lead  to  an  accumulation  of  lipoids  in  other  parts  of  the  body.  Chalatow.  Soper. 
Kusunoki,  and  others  have  pointed  out  the  importance  of  the  role  of  the  spleen 
in  lipoid  metabolism.  Soper  holds  that  the  spleen's  apparent  large  part  in 
this  is  due  to  its  extensive  reticulo-endothelial  system.  The  liver  also  plays  a  very 
important  part  in  the  regulation  of  cholesterin  metabolism.  By  some  writers 
it  is  placed  between  the  adrenals  and  the  spleen  and  endothelial  apparatus  in  its 
relative  importance  in  so  far  as  this  function  is  concerned.     Other  organs  and 


tissues  (sex-glands,  panniculus,  etc.)  may  play  an  important  role  in  the  main- 
tenance of  cholesterol  equilibrium,  but  we  as  yet  have  no  definite  knowledge  of 
such  metabolic  processes.  Increase  of  cholesterin  in  the  blood  has  been  noted  in 
pregnancy.  Injection  of  cholesterin  emulsions  in  tumor-grafted  rats  has  appeared 
to  increase  the  rate  of  tumor-growth  (Burnett  and  Robertson).  Luden  has  found 
high  cholesterin  values  in  patients  suffering  from  malignant  disease,  and  on  very 
insufficient  grounds  has  advanced  the  hypothesis  that  cliolesterin  retention  due 
to  insufficient  conversion  or  deficient  elimination  may  be  a  primary  factor  in  the 
etiology  of  malignant  disease. 

All  forms  of  disturbances  of  fat  metabolism  should  be  studied  in  the  attempt 
to  add  knowledge  to  this  subject,  particularly  those  of  a  generalized  character.  I 
wish  to  present  here  such  a  study  in  a  field  as  yet  untouched,  the  marked  disturb- 
ances of  fat-metabolism  occurring  in  hypophysis  disease  (dyspituitarism).  Two 
autopsy  cases  of  this  condition  showing  the  two  stages  of  this  affection,  one  of 
adolescent  dystrophia  adiposo-genitalis,  the  other  of  dyspituitarism  in  an  adult 
following  an  acromegalic  stage,  have  occurred  in  my  service  Both  cases  presented 
the  striking  obesity  characterizing  hypopituitarism.  As  far  as  I  have  been  able  to 
discover  no  studies  have  as  yet  been  made  of  the  character  of  the  fat  in  this  condi- 
tion. Gushing,  in  his  book  on  "The  Pituitary  and  its  Disorders"  remarks  (page 
258)  that  "The  adiposity  of  hypopituitarism  is  a  generalized  one— not  limited 
solely  to  the  panniculus — though  its  bedside  recognition  is  necessarily  restricted  to 
the  character  of  the  subcutaneous  disposal.  The  fat  shows  postmortem,  certain 
peculiarities  of  color  and  consistency  which  suggest  a  different  chemical  composi- 
tion from  'normal  panniculus,'  and  is  worthy  of  a  differential  analysis.  It  further- 
more invades  the  organs,  and  in  the  liver  particularly,  there  is  often  an  extraordi- 
nary replacement  of  the  cells  by  fat  globules."  In  his  description  of  the  changes 
in  the  adrenals  (page  281)  he  says:  "As  is  true  of  the  experimental  states  of 
hyperpituitarism  [?],  so  in  the  clinical  cases  the  adrenals  wdiich  we  have  had  an 
opportunity  of  studying  histologically  have  shown  an  abnormal  vacuolization  (a 
lipoid  change?)  of  the  cells  of  the  zona  fasciculata  of  the  cortex  (Fig.  313)." 
In  the  legend  of  this  figure  the  condition  is  correctly  stated  as  hypopituitarism, 
evidently  a  typographical  error  in  the  text,  and  the  adrenal  pictured  shows  a 
condition  of  marked  liposis. 

CASE  I. 

H.  F.,  Schoolboy,  aged  18  years.  American.  Admitted  to  Neurologic  Clinic 
(Dr.  Camp),  1-16-12. 

Chief  Complaint. — Failing  vision. 

Family  History.— Negative.    Two  brothers  and  two  sisters,  living  and  well. 

Previous  Personal  History. — Has  had  measles  and  smallpox.  No  history 
of  injury.  No  bad  habits.  Has  had  some  headaches  ever  since  he  can  remember, 
accompanied  by  nausea  and  occasional  vomiting. 

Present  Trouble. — About  one  year  ago  the  headaches  became  more  severe 
and  constant.  He  then  had  convulsions,  and  was  unconscious  for  two  weeks  (with 
spasms  during  first  week).  No  fever.  Eyes  began  to  fail  two  years  ago.  Since 
the  attack  of  unconsciousness  his  headaches  have  been  less  severe.  At  present 
he  complains  chiefly  of  a  difficulty  in  vision  and  constant  sleepiness.  Is  in  the 
11th  grade  at  school.     Seems  as  bright  mentally  as  the  other  pupils. 


Physical  Examination.— \>ry  obese  boy.  Height  4  ft..  10>^  in.  Weight. 
120^  lbs.  .  Panniculus  hangs  in  long  folds  from  breast  and  abdomen.  Feminine 
type.  Well  developed  mammae.  Face  rounded  and  full.  Skin  of  good  color.  Xo 
axillary  hair;  very  little  pubic  hair.  Xeck  ver\-  short  with  adipose  collar.  Thy- 
roid not  enlarged.  Genitalia  very  poorly  developed,  hardly  visible.  Right  testicle 
undescended.  Hands  and  feet  short  and  stubby.  Xo  enlarged  glands.  Heart 
sounds  very  faint  and  irregular.  ^Mentality  good.  Facial  expression  drowsy. 
Occasionally  a  choreiform  movement  in  the  extremities.  Can  count  fingers  at 
about  five  feet.  Reflexes  diminished.  Prickly  sensations  at  times  over  the  skin, 
particularly  in  thighs.  Urine  negative.  R.b.c,  4,370,000;  w.b.c,  12.050;  hemo- 
globin 90.  X-ray  examination  shows  a  dense  mass  about  the  size  of  a  hazel-nut 
in  the  anterior  portion  of  the  sella.  Ophthalmologic  examination  showed  well- 
advanced  optic  atrophy.     Blood-pressure  105. 

Operated  by  Dr.  Canfield  2-9-12.  Took  anesthetic  badly.  Route  through  the 
sphenoidal  cells  removing  part  of  the  floor  just  anterior  to  the  anterior  wall  of 
the  sella.  Through  the  opening  meninges  and  brain  bulged.  This  was  punctured 
and  about  two  drams  of  blood  and  fluid  escaped.  Operation  closed  without  re- 
moval of  hypophyseal  tumor.  Patient  recovered  consciousness,  and  remained  so 
for  several  hours  without  pain ;  then  became  delirious,  with  spasms  of  eyes  and 
face,  great  restlessness.  Temperature  per  rectum  104°.  Became  gradually  semi- 
conscious. Xo  paralysis.  Xo  pain.  Developed  spasms  before  death  at  6  a.  m. 
next  morning.     The  autopsy  was  made  five  hours  after  death. 

Autopsy  Protocol. — Extern.\l  Ex.a.mination. — Body  of  a  very  obese  boy, 
apparently  about  ten  to  twelve  years  old.  Length  150  cm.  Somewhat  feminine 
in  type.  Breasts  very  fat ;  no  fluid  can  be  expressed  from  them.  Hands  and  feet 
short  and  thick.  Abdomen  above  level  of  thorax,  large  folds  of  panniculus.  Face 
has  a  rather  stupid  adenoid  expression.  Very  fat  and  rounded.  Marked  fatty 
collar.  Hair  of  head  is  abundant,  but  there  are  few  axillary  and  pubic  hairs; 
these  are  fine  and  light  in  color.  Both  testicles  are  in  the  small  scrotum;  they 
are  about  the  size  of  those  of  a  ten  year  old  boy.  Right  one  is  smaller.  Short 
retracted  foreskin ;  glans  normal.  Mucoud  secretion  dripping  from  meatus.  Pan- 
niculus throughout  ver)^  thick  and  firm.  Xo  edema  except  slight  over  ankles. 
Muscles  poorly  developed.  Rigor  mortis  only  in  muscles  of  jaw.  Body  is  very 
warm,  feels  hot  to  the  touch.  Teeth  negative.  Xostrils  are  dilated,  and  contain 
clots  of  blood.  Arms  and  legs  show,  a  number  of  bruises.  Hypostasis  is  marked, 
purplish  red.  Sacrococcygeal  dimple  is  ver>'  marked.  Percussion  of  thymus 
region  shows  an  increased  area  of  dullness. 

Spi}ial  Cord. — Xot  removed. 

Brain. — Scalp  and  periosteum  negative.  Skull-cap  is  thin,  particularly  over 
the  vertex  where  there  are  well  defined  areas  of  deficient  ossification,  and  also  in 
the  region  of  the  fontanels.  Dura  is  firmly  adherent  all  over,  and  increased  in 
thickness  along  the  longitudinal  sinus.  Intracerebral  pressure  greatly  increased. 
Meningeal  and  pial  vessels  are  markedly  congested.  Meninges  over  frontal  lobes 
are  covered  with  fresh  blood-clot ;  and  there  is  an  extravasation  of  blood  through 
the  subarachnoid  space.  On  lifting  the  frontal  lobes  there  is  seen  a  large  recent 
clot  between  the  base  and  the  optic  nerves.  Blood  clots  in  left  temporal  and  oc- 
cipital regions.     Brain  is  adherent  to  the  cranial  floor  in  the  neighborhood  of  the 


hypophysis.  On  separating  the  attachments  the  softened  brain  substance  in  the 
neighborhood  is  much  torn.  It  is  discolored  and  partly  necrotic  and  hemorrhagic. 
A  large  clot  extends  between  the  frontal  lobes  along  the  left  anterior  cerebral. 
The  softening  of  the  brain  substance  and  hemorrhage  are  most  marked  in  the 
neighborhood  of  the  chiasm  where  the  basal  dura  is  torn  and  the  floor  of  the 
skull  penetrated  by  the  operation  anterior  to  the  hypophysis.  No  trace  of  this 
organ  is  visible.  The  sella  is  not  greatly  enlarged  and  is  filled  with  a  projecting 
mulberry  mass,  very  hard  and  giving  a  clear  ringing  sound  when  struck.  In  the 
floor  of  the  cranium  just  anterior  to  the  sella  is  a  similar  hard  nodule  the  size  of 
a  peppercorn.  From  the  hard  mass  in  the  sella  an  atypical  softer  tissue  infiltrates 
the  discolored  and  softened  brain  tissue  lying  above  it.  The  basal  arachnoid  and 
pia  are  much  thickened  and  covered  with  recent  clots.  Ventricles  dilated,  contain 
a  blood-stained  fluid.  Pineal  gland  normal  in  size  and  appearance.  Choroid  plexus 
negative.    Cerebral  and  cerebellar  tissues  soft,  edematous  and  congested. 

Main  Section. — Abdominal  panniculus  5  cm.  thick;  that  over  thorax  is  3  cm. 
It  differs  in  appearance  from  normal  fat;  when  first  cut  into  it  is  very  glistening, 
translucent,  very  firm  and  is  light  buffy-yellow  in  color.  The  panniculus  is  very 
warm  to  the  touch,  steaming.  On  cooling  it  becomes  more  buff  in  color,  opaque 
and  very  hard.  The  lobules  are  mvich  larger  than  normal  panniculus.  The  ap- 
pearances suggest  a  myxedematous  fat.  The  subserous  panniculus  is  3  cm.  thick 
and  of  the  same  character.  Omentum  and  epiploic  appendages,  mesentery  and 
subserosa  of  bladder  show  similar  thick  deposit  of  fat.  The  abdominal  and 
thoracic  niuscles  are  small  and  show  abundant  fatty  infiltrations.  No  free  fluid 
or  gas  in  peritoneal  cavity.  Liver  very  large  extending  3  f.b.  below  ensiform, 
and  2  f.b.  below  edge  of  ribs  in  right  nipple  line.  Spleen  not  enlarged.  Diaphragm 
5th  rib  on  left ;  4th  on  right. 

Thorax. — No  fluid  or  gas  in  thoracic  cavity.  Lungs  free.  Apex  of  heart  in 
4th  intercostal  space,  left  parasternal  line.  Mediastinal  fat  very  abundant.  Thymic 
region  filled  with  a  large  pink,  two-lobed  thymus,  the  left  one  extending  over  left 
ventricle  to  apex,  the  right  one  covering  the  right  auricle.  The  upper  boundary 
of  the  lobes  touches  the  thyroid.  Pericardium  normal.  Heart  normal  size;  un- 
dersized if  amount  of  panniculus  is  taken  into  account.  This  is  very  abundant. 
Right  ventricle  contains  large  red  and  white  clot.  Left  ventricular  wall  is  10 
mm.  thick.  Mitral  flaps  and  orifice  negative.  Pulmonary  artery  and  aorta 
negative.  Foramen  ovale  and  ductus  arteriosus  closed.  The  lungs  show  marked 
congestion  and  numerous  small  hemorrhages.  The  intima  of  the  ascending  portion 
of  the  aorta  shows  patches  of  fatty  degeneration. 

Neck  Organs. — Thyroid  is  small.  On  section  shows  but  little  colloid,  resem- 
bles foetal  thyroid.  Homogeneous  surface.  Four  brownish-pink  parathyroids. 
Not  enlarged.    Cervical  glands  not  enlarged. 

Abdomen. — Spleen  weighs  50  gms.  Soft.  Capsule  negative.  Follicles 
numerous,  large.  Cut  surface  shagreened.  Large  intestine  distended;  unusually 
large ;  otherwise  negative.  Stomach  negative.  Pancreas  normal  in  size  and  con- 
sistency. Much  fat  about  it.  Both  adrenals  are  large,  absolutely  and  in  propor- 
tion to  size  of  kidneys.  Cortex  yellow,  medulla  hypoplastic,  much  fat  about 
both  adrenals.  Kidneys  have  enormous  fatty  capsules.  Fibrous  capsules 
strip      easily.       Fetal     lobulations      well      preserved.     On  section  kidneys  show 


marked  congestion.  Pelvic  fat  much  increased.  Liver  weight  1030  gm..  capsule 
negative.  Surface  mottled,  yellowish  and  red.  with  fatty  shine.  Lobules  not 
distinct.    Mesentery  very  fat.    ^Mesenteric  and  retroperitoneal  nodes  not  enlarged. 

Genitalia. — The  testes  are  surrounded  by  a  fatty  sheath.  On  section  they  ap- 
pear as  undeveloped  infantile  testes.  Prostate  cannot  be  felt  or  seen.  Seminal 
vesicles  not  developed.     Other  organs  negative. 

Microscopical  Examixatiox. — Tumor  of  Hypophysis  Region. — Presents 
the  appearance  of  an  adamantino-carcinoma  with  hyaline  and  calcareous  masses 
of  a  dentine-like  substance  arranged  in  mulberry  masses  or  agglomerations  of 
rounded  concretions.  These  are  formed  by  the  hyaline  transformation  of  cords 
and  strands  of  large  squamous  prickle-cells.  Cords  of  these  cells  infiltrate  the 
brain  substance  after  the  manner  of  a  carcinoma ;  those  in  the  brain  for 
the  greater  part  showed  no  calcification,  and  the  cell-cords  consists  chiefly  of  a 
central  hyaline  mass  around  which  cells  with  very  large  intercellular  bridges 
or  prickles  are  grouped  showing  the  characteristic  palisade  arrangement  at  the 
periphery  of  the  hyaline  mass.  Small  cords  show  no  hyaline  change.  The  brain 
tissue  about  the  tumor-cords  shows  atrophy  with  marked  gliosis,  and  occasional 
cellular  infiltration.  A  small  area  of  hypophysis  tissue  corresponding  in  structure 
to  the  pons  anterior  was  found  showing  the  same  adamantinoma  infiltration. 

Thyroid  .—Many  follicles  contain  a  thin  colloid ;  but  the  majority  contain  none. 
The  organ  closely  resembles  the  fetal  thyroid. 

Parathyroids. — These  were  hypoplastic  and  showed  fatty  infiltration. 

Thymus. — Hyperplasia  of  the  medulla;  atrophy  of  cortex. 

Heart. — Fatty  infiltration. 

Aorta. — Dift"use  fatty  degeneration  of  the  intima,  with  small  raised  patches 
of  lipoid  cells  resembling  those  of  Gaucher's  disease. 

Lungs. — Marked  congestion  and  edema;  hemorrhages;  acute  purulent  bron- 
chitis and  bronchopneumonia. 

Spleen. — Marked  congestion.     Large  follicles  with  lymphoid  exhaustion. 
Sclerotic  arterioles.     Scattered  lipoid  cells,  not  numerous. 

Stomach. — Negative. 

Intestines. — Excessive  mucus  formation. 

Pancreas. — No  changes  noted. 

Mesenteric  and  Retroperitoneal  Nodes. — Lymphoid  exhaustion. 

Adrenals. — Abundant  chromaffinic  cells.  Hypoplastic  medulla;  cortex  hy- 
pertrophic with  marked  but  irregular  liposis,  involving  in  some  regions  the 
glomerular  zone,  in  others  the  fascicular.  Marked  hypertrophy  of  some  of  the 
fascicular  cords. 

Kidneys. — Cloudy  swelling  and  congestion.  Numerous  glomerular  scars. 
Scattered  lipoid  cells  in  lymphatics  about  large  veins. 

Testes. — Infantile  in  type,  with  vacuolation  of  germinal  cells.  Interstitial 
cells  hypoplastic. 

Liver  and  Panniculus. — \\\\\  be  described  below  with  that  of  Case  II. 

Pathological  Diagnosis. — Infantilism,  dyspituitarism  adiposo-genitalis  ; 
adamantino-carcinoma  of  hypophysis ;  hyperplastic  thymus ;  lymphatic  constitu- 
tion; general  lipomatosis  (liposis)  most  marked  in  liver  (cholesterol  steatosis); 
intraperipheral  zonal  necrosis  of  liver;  hypoplasia  of  thyroid  and  adrenals;  post- 


operative  hemorrhage  and  operative  trauma  at  base  of  brain ;  acute  purulent  bron- 
chopneumonia (aspiration). 

CASE  II. 

J.  B.  M.,  age  29  years;  sailor  by  occupation.  By  birth  American.  Admitted 
to  Neurologic  Clinic  (Dr.  Camp),  March  9,  1912. 

Chief  Complaint. — Disturbances  of  vision,  staggering,  mental  disturbances. 

Family  History. — Negative.  No  case  of  tuberculosis,  cancer,  or  nervous 
disease. 

Personal  History. — Always  well  until  present  trouble  began.  Mentality 
always  good.  Has  lived  an  out-of-doors  life.  Three  years  ago  began  to  have 
violent  headaches  every  few  days,  lasting  1-2  days  and  followed  by  vomiting. 
After  two  years  these  stopped  suddenly.  At  this  time  he  began  to  complain  "of 
not  feeling  w^ell,"  but  had  no  well-defined  symptoms.  Slept  a  great  deal,  all  night 
and  during  the  day  except  when  wakened  for  meals.  Would  fall  asleep  on  duty. 
Suddenly  noticed  a  peculiar  tendency  to  lean  to  the  left  when  walking,  as  well  as 
a  peculiar  manner  of  carrying  left  arm.  Developed  hoarseness  and  a  hesitating 
slow  speech,  with  difficulty  in  making  himself  understood.  Lost  interest  in  ever}'- 
thing,  and  avoided  particularly  reaching  for  things,  asking  others  to  do  this  for 
him.  Lost  his  skill  in  marksmanship  and  his  interest  in  sports.  The  difficulty 
in  walking  has  steadily  increased,  as  have  choking  spells  induced  by  eating.  His 
sister  has  noticed  nothing  strange  about  his  mentality  except  a  slight  childishness. 
During  the  last  year  he  has  had  five  attacks  of  dyspnea,  hard  chills,  hands  drawn 
up,  side  of  face  drawn  up.  and  fever  running  as  high  as  103.5°,  followed  by  vom- 
iting. Cannot  walk  well  after  attacks,  and  has  fallen  several  times.  At  the  present 
time  he  has  to  be  dressed  and  fed.  Cannot  walk  out  alone.  Smokes  excessively ; 
denies  alcoholism  and  venereal  disease.  No  note  made  of  sexual  state.  Last  May 
was  examined  by  Dr.  Parker  in  Detroit  who  found  jA  vision  in  each  eye.  Was 
x-rayed  at  this  time. 

Physical  Examination. —  (March  11,  1912,  by  Dr.  Camp).  Large  build, 
well  nourished,  wears  a  No.  8  shoe.  Hands  are  large,  but  patient  says  they  have 
always  been  so.  Head  is  fairly  large ;  normal  shape.  No  acromegalic  jaw.  Thy- 
roid not  enlarged.  Mentality  seems  fairly  clear.  Tendency  to  senseless  jokes. 
Slight  clouding  of  consciousness ;  memory  is  defective  except  for  more  recent 
events.  No  delusions ;  no  mental  retardation.  Replies  are  prompt,  although 
speech  is  slow.  Left  pupil  reacts  to  light;  right  does  not.  Neither  pupil  reacts 
to  accommodation.  Some  defect  in  lateral  motion,  particularly  to  the  right.  Eye- 
balls do  not  converge.  Temporal  hemianopsia  in  left  eye;  in  the  right  eye  some 
contraction  of  the  visual  fields  in  all  directions,  but  no  distinct  hemianopsia.  Pal- 
pebral fissure  a  little  wider  on  left  side  than  on  right.  Right  side  of  face  drawn 
up  distinctly  better  than  left.  Tongue  straight,  no  tremor,  no  atrophy.  No  ataxia  ; 
no  intention  tremor;  no  hemiasynergia  in  hands.  Slight  staggering  gait  with  eyes 
closed.  Sensory  tests  normal.  Reflexes  prompt  and  equal.  Examination  of 
heart,  lungs  and  abdominal  organs  negative.  Urine  negative.  Lumbar  juncture 
negative.  Wassermann  negative.  Patient  w^as  examined  again  on  June  29,  1912, 
by  Dr.  Camp.  Condition  about  the  same.  Returned  December  2,  1912.  Exam- 
ination by  Dr.  Camp.     Had  severe  headaches  after  leaving  the  hospital  in  June ; 
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none  until  yesterday  when  he  had  a  severe  attack  with  dizziness.  Fell  heavily, 
but  was  not  unconscious.  Says  that  he  was  paralyzed  on  the  left  side  four  months 
previously.  Symptoms  about  the  same  as  before.  Blood  and  spinal  fluid  gave 
negative  \\'assermann.  Headaches  increased.  Patient  feels  "all  in."'  Examination 
by  Dr.  Canfield  revealed  the  presence  of  a  nasal  tumor.  Operated  on  December 
21  by  Dr.  Canfield.  Submucous  resection  of  the  septum  showed  a  tumor  mass 
extending  from  the  sphenoid  cavities  from  regions  back  of  the  sphenoid  down  into 
the  septum.  The  tumor  was  very  soft,  dark  grayish  in  color,  and  flecked  with 
white  spots.  ^Microscopical  examination  of  this  in  our  laboratory  showed  the 
neoplasm  to  be  a  large  round  cell  sarcoma  containing  numerous  calcareous  concre- 
tions (psammoma).    Regarded  as  probably  primar}-  in  basal  meninges. 

After  the  operation  condition  continued  unchanged  (headache,  sleepiness, 
etc.).  Temperature  rose  to  105°  the  day  after  the  operation.  On  January  16th 
he  complained  of  more  or  less  constant  pain  through  temples.  Seen  at  intervals 
of  several  weeks.  Irrational  at  times.  By  April  9,  1913.  enlargement  of  hands 
was  notable.  His  sister  said  that  this  had  occurred  during  the  last  few  weeks. 
Sleepiness  increased.  By  ]\Iay  19  his  face  and  head  looked  distinctly  larger: 
appearance  of  hands  typically  acromegalic.  Feet  not  grossly  enlarged.  Chief 
complaint  still  headache  and  "sour  stomach."  Anxious  to  have  another  operation 
because  of  "untold  agony"  in  head.  Glucose  (100  gms.)  test  negative.  Acro- 
megalic condition  increased,  slowly  until  January-,  1914,  when  his  sister  noticed 
that  his  shoes  were  looser.  Complained  at  this  time  of  chilliness;  skin  of  hands 
mottled  and  discolored.  Tonic  convulsive  movements  in  upper  extremities.  Tem- 
perature rises  to  about  103°  after  chill.  Subcutaneous  panniculus  all  over  the 
body  increased.  Secondary  type  of  optic  atrophy  in  right  eye.  Fundus  of  left  is 
more  congested  than  right.  Headaches  have  ceased.  Xo  note  of  sexual  state 
occurs  in  the  history.  Patient  showed  gradual  cessation  and  subsidence  of  the 
acromegalic  condition  with  increasing  symptoms  of  hypopituitarism  (increase  of 
panniculus,  etc.)  until  his  death  on  April  15,  1914,  at  7:50  a.  m.  Autopsy  at 
10  a.m. 

Autopsy  Protocol. — Body  large;  masculine  type;  length  17:>  cm.  Acro- 
megalic facies  and  hands.  Obese ;  panniculus  abundant  all  over  body.  Body  and 
head  hair  abundant.  Genitalia  well-developed;  testicles  soft  and  flabby.  Body 
very  warm;  axillar}-  temperature  99",  rectal  104=.  Xo  rigor  mortis.  ^^loderate 
purplish  hypostasis. 

Spinal  Cord. — Xot  examined. 

Head. — Scalp  and  periosteum  negative.  Skull-cap  thickened;  inner  surface 
rough,  gray,  meningeal  grooves  prominent.  X^o  exostoses.  Pacchionian  depres- 
sions shallow.  Diploe  sclerosed.  Dura  not  thickened  but  adherent  throughout. 
No  osteomata  in  dura. 

On  lifting  and  removing  the  brain  a  large  soft  tumor  is  found  at  the  base, 
in  the  interpeduncular  space,  extending  more  into  the  base  of  the  right  cerebral 
hemisphere  than  on  the  left.  Smaller  lobulated  masses  are  found  about  the 
periphery  of  the  larger  mass.  The  tumor  has  destroyed  the  right  optic  tract  and  dis- 
places the  5th  and  succeeding  cranial  nerves  backward.  The  third  nerve  appeared 
to  pass  through  the  tumor.  The  pons  was  compressed  by  the  tumor  to  half  its 
normal  thickness.     On  the  right  the  growth  extended  into  the  right  temporosphe- 
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noidal  lobe  by  two  finger-like  projections,  one  in  the  region  of  the  right  lenticular 
body,  the  other  into  the  third'  ventricle.  The  internal  capsule  was  compressed 
between  them.  Tumor  was  reddish,  soft,  well  encapsulated  toward  the  brain 
substance,  but  ragged  and  torn  below  where  it  had  been  separated  from  the  tumor 
mass  extending  through  the  floor  of  the  skull  into  the  retropharynx.  Anterior  to 
the  sella  there  was  an  opening  about  the  size  of  a  silver  dollar  through  which  a 
tumor-mass  about  the  size  of  a  tennis  ball  extended  into  the  nasopharynx.  Base  of 
skull  about  the  opening  was  soft,  necrotic  and  infiltrated  with  extensions  of  the 
growth.  The  anterior  portion  of  the  sella  was  destroyed,  and  no  trace  of  hypophy- 
sis tissue  could  be  made  out,  the  entire  organ  apparently  having  been  destroyed 
by  the  growth. 

Main  Section. — Abdominal  panniculus  is  5  cm.  thick,  thoracic  3  cm.  The 
fat  is  in  large  coarse  lobules,  unlike  normal  fat,  pale  lemon-bufif  in  color,  firm, 
translucent  and  shining;  but  becoming  darker  and  opaque  on  cooling.  The  pan- 
niculus is  very  warm  to  the  touch.  Omentum  is  rich  in  fat  of  the  same  type ;  like- 
wise the  epiploic  appendages  and  mesentery.  Abdominal  organs  very  hot.  almost 
bloodless.  Intra-abdominal  temperature  107.1°.  Tissues  dry  very  quickly  on 
exposure  to  air.  No  free  fluid  in  cavity.  Lower  border  of  liver  at  ensiform  in 
mid-line,  a  hand's  breadth  above  the  lower  edge  in  right  nipple  line.  Slight  rigor 
mortis  in  abdominal  muscles.    Diaphragm  at  5th  ribs. 

Thorax. — No  fluid  in  thorax.  Apex  in  left  parasternal  line  behind  5th  rib. 
Lungs  meet  anteriorly  above.  No  pleural  adhesions.  Fat  tissue  in  anterior  media- 
stinum very  abundant,  of  same  appearance  as  the  panniculus.  Large  lobules  of 
thymic  fat  in  which  remains  of  thymus  are  present.  On  section  thymic  fat  is 
diffusely  pink.  Heart  is  negative,  save  for  a  dilatation  of  the  right  side,  an 
adherent  thrombus  in  the  right  auricular  appendage,  increased  subpericardial  fat, 
brown  atrophy  of  muscle  and  a  thickening  of  the  endocardium  of  the  left  auricle. 
Aorta  showed  early  sclerosis  in  the  ascending  part  of  the  arch.  Lungs  show 
passive  congestion.  Entire  lower  lobe  of  right  lung  is  airless,  solid,  early  stage  of 
red  hepatization. 

Mouth  and  A^^c^.— Hyperkeratosis  of  tongue  (brown  hairy  tongue).  Papillae 
at  root  hyperplastic.  Larynx,  trachea  and  esophagus  negative.  Thyroid  is 
slightly  larger  than  normal,  colloid  is  not  diminished.  Parathyroids  hyperplastic, 
8  mm.  in  diameter,  purplish  in  color.     Cervical  hemolymph  nodes  hyperplastic. 

Abdomen. — Spleen  weighs  120  gms.  Small,  soft,  shows  few  follicles  on 
section. 

Stomach  and  Intestines. — Dilated,  otherwise  negative. 

Pancreas. — Fatty  infiltration  of  tail.     Soft. 

Liver.- — Very  hot  to  the  touch.  Clinical  thermometer  inserted  showed  five 
hours  after  death  a  temperature  of  108°.  Small  in  size,  weighs  1730  gms.;  sharp 
edges ;  mottled  surface ;  yellowish  red ;  opaque  fatty  shine. 

Mesentery  is  very  rich  in  fat,  arrayed  in  coarse  lobules,  lemon-yellow  color, 
appearance  same  as  that  of  panniculi.  Fat  changes  color  on  exposure  to  air, 
becoming  a  diffuse  pink  in  many  areas,  giving  it  a  peculiar  mottled  appearance. 

Adrenals  are  very  large,  8  cm.  long,  5  cm.  broad,  and  4  mm.  thick.  Sur- 
rounded by  dense  masses  of  fat  and  old  fibrous  adhesions. 

Kidneys  have  very  large  fatty  capsules.     Fibrous  capsule  strips  easily  on  the 
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left,  somewhat  adherent  on  the  right.  On  section  kidneys  show  slight  atrophy  and 
congestion.  Retroperitoneal  lymph  nodes  atrophic,  show  fatty  infiltration. 
Thoracic  and  abdominal  muscles  show  fatty  infiltrations. 

Pelvis. — Penis  negative.  Left  testis  rather  pale.  No  increase  of  stroma 
visible  to  the  naked  eye.  Right  testis  pale,  soft.  Prostate  smaller  than  normal, 
congested.  Seminal  vesicles  very  much  dilated  with  a  thin  watery  fluid.  Walls 
negative.     Bladder  and  rectum  negative. 

Microscopical  Examination. — Sections  of  neoplasm  from  base  of  brain 
and  nasopharynx  show  it  to  be  a  round  cell  angiosarcoma  with  numerous  psam- 
moma  concretions  scattered  through  it.  It  bears  no  resemblance  to  the  hypophy- 
seal struma.  In  the  sella  turcica  region  there  were  found  areas  in  a  number  of  sec- 
tions of  a  typical  hypophysis  adenoma  or  struma  (chromophobe  type)  infiltrated, 
compressed  and  destroyed  by  the  sarcoma.  The  appearances  lead  me  to  believe 
that  a  typical  acromegalic  hypophyseal  struma  has  been  either  the  seat  of  a  malig- 
nant change,  or  what  is  more  likely  has  been  destroyed  for  the  greater  part  by  a 
sarcoma  arising  primarily  in  the  basal  meninges  or  in  the  floor  of  the  skull.  The 
penetration  of  the  latter,  the  early  growth  downward  into  the  nasopharynx  and 
septum  support  the  latter  view.  The  neighboring  brain  structures  show  pressure 
atrophy  and  necrosis,  gliosis  and  sarcoma  infiltrations. 

Tongue.- — Hyperkeratosis. 

Thyroid. — Colloid  hyperplasia. 

Parathyroids. — Hyperplasia. 

Cervical  Lymph  Nodes. — Marked  lymphoid  hyperplasia  and  congestion.  Large 
germ  centers  wuth  exhaustion  of  the  lymphocytes.  Sinuses  crowded  with  macro- 
phages, many  of  these  are  hemophages  containing  red  cells  or  pigment,  many  of 
them  are  filled  with  fine  fat  droplets  (lipoid  cells).  Apparent  very  acti\e  hemo- 
lysis. 

Lungs. — Acute  hypostatic  pneumonia.  Edema  and  chronic  passive  conges- 
tion. 

Heart. — Brown  atrophy,  fibrosis,  fatty  infiltration  and  degeneration;  slight 
cloudy  swelling. 

Thymus. — Remains  of  thymus  in  fat  tissue  showing  newly-formed  cords  of 
lymphoid  tissue  along  lymphatics  distended  with  macrophages  and  hemophages. 
Hassall's  corpuscles  small  and  few. 

Spleen. — Chronic  passive  congestion,  atrophy.  Few  scattered  lipoid  cells. 
Numerous  hemophages. 

Sto)nach  and  Intestines. — Acute  catarrh.  Appendix  contains  fecal  concre- 
tion.    Old  appendicitis. 

Pancreas. — Fatty  infiltration.  Ver}'  large  fat  cells  with  greenish  coloration, 
showing  mixture  of  lipoids.  Hypertrophic  islands  of  Langerhans.  Hyaline  sub- 
stance in  many  acini. 

Liver. — See  below. 

Adrenals. — Marked  hypoplasia  of  medulla.  Small  amount  of  chromaffinic 
tissue.  Practically  the  entire  cortex  shows  a  marked  liposis  of  the  parenchy- 
matous cells.  The  liposis  is  most  marked  in  the  glomerular  and  fascicular 
zones.    Hypertrophic  fascicular  cords  are  also  numerous.     (See  further  below.) 

Kidneys. — Cloudy  swelling  and  fatty  degeneration  of  the  tubular  epithelium. 
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Areas  of  chronic  and  subacute  nephritis.  Numerous  casts.  Lipoidosis  of  tubular 
cells. 

Aorta. — Early  sclerosis.  Fatty  degeneration  of  intima.  Small  elevations 
made  up  of  collections  of  lipoid  cells  in  intima. 

Mesenteric  and  Retroperitoneal  Lymph  Nodes. — Hyperplasia,  lymphoid  ex- 
haustion, sinus  catarrh,  great  numbers  of  macrophages  and  hemophages.  New 
formation  of  lymphoid  tissue  throughout  mesenteric  and  retroperitoneal  fat.  Many 
lipoid  cells. 

Hcmolympli  Nodes. — Hyperplasia.  Sinuses  crowded  with  hem.ophages  con- 
taining blood  cells  and  pigment.     Scattered  lipoid  cells. 

Testes. — Aspermatogenesis.  Stroma  increased.  Basement  membranes  thick- 
ened.    Fatty  degeneration  (liposis)  of  germinal  epithelium. 

Prostate. — Moderate  glandular  hyperplasia. 

Seminal  Vesicles. — Negative. 

Pathological  Diagnosis. — Hypopituitarism  following  acromegaly  (sarcoma 
replacing  hypophysis  struma)  ;  sarcomatous  infiltration  of  brain,  base  of  skull,  nasal 
and  pharyngeal  cavities;  general  obesity  (general  liposis);  cholesterol  steatosis 
of  liver  and  adrenals ;  intraperipheral  zonal  liver-necroses ;  postmortem  hyperpy- 
rexia ;  hyperplasia  of  adrenal  cortex,  hypoplasia  of  medulla ;  hyperplasia  of  lym- 
phatic and  hemolymph  nodes  with  hemolysis;  hypertrophy  of  islands  of  Langer- 
hans;  persistent  thymus;  lymphoid  exhaustion  of  germ-centers;  subacute  paren- 
chymatous degenerative  nephritis ;  acute  hypostatic  pneumonia ;  acute  gastrointes- 
tinal catarrh  ;  hyperkeratosis  of  tongue. 

analysis  of  cases. 

These  two  cases  of  hypophysis  disease  present  several  striking  features  in 
common.  They  are  both  examples  of  hypopituitarism,  Case  I,  with  deficient 
hypophysis  secretion  from  the  beginning;  Case  H,  with  an  earlier  stage  of  hyper- 
pituitarism (acromegaly)  succeeded  by  a  period  of  hypopituitarism  following 
the  destruction  of  the  primary  hypophysis  adenoma  (struma).  Although,  as 
Cushing  has  strongly  emphasized,  cases  of  hyperpituitarism  sooner  or  later  pass 
into  a  second  stage  of  hypopituitarism,  it  seems  reasonable  to  suppose  that  the 
transformation  in  this  case  is  explainable  upon  the  apparent  grounds  found.  Leav- 
ing the  hypophyseal  features  of  both  cases  and  the  acromegalic  symptoms  of  Case 
n  out  of  the  question,  the  general  picture  in  both  cases  is  the  same:  a  marked 
obesity  or  liposis  involving  all  organs,  particularly  the  panniculi,  liver  and 
adrenals,  with  scattered  lipoid  cells  elsewhere.  The  atypical  character  of  this  fat 
was  shown  best  in  the  liver  and  adrenals,  and  it  was  most  thoroughly  studied  in 
the  former  organ. 

Liver  Changes  in  Cases  I  and  II. — Both  livers  show  identical  changes, 
perhaps  more  marked  in  Case  I,  although  portions  of  the  liver  in  Case  II  show  as 
marked  changes  as  any  in  the  liver  of  Case  I.  These  changes  will  now  be  described 
in  detail. 

Hematoxylin  and  Eosin  Preparations. — Sections  from,  blocks  imbedded  in 
paraffin  and  stained  with  hematoxylin  and  eosin  give  on  first  glance  the  picture 
of  a  fatty  liver  in  which  the  processes  of  fatty  infiltration  and  fatty  degeneration 
are  combined.    The  lobules  are  smaller  than  normal.    The  cells  of  the  central  liver- 
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zone  show  numerous  fine  droplets  or  vaculations,  giving  the  cell  the  characteristic 
"ground-glass"  appearance.  Through  the  intermediate  and  peripheral  zones  large 
fat  droplets  appear,  not  regularly  as  in  an  ordinary  fatty  liver,  but  arranged  in 
more  or  less  well  defined  groups.  They  are,  however,  most  numerous  toward  the 
outer  portion  of  the  intermediate  zone,  and  not  at  the  periphery  of  the  lobule. 
Groups  of  such  large  vacuoles  occur  also  in  the  central  zone.  Small  fat  droplets 
are  found  also  in  all  of  the  liver  cells  except  in  certain  peculiar  zones  or  bands 
that  run  around  the  lobule  in  the  inner  portion  of  the  peripheral  zone.  In  these 
areas  there  are  few  fat  droplets,  the  liver  cells  are  small,  granular,  necrotic  or 
replaced  by  a  cellular  fibroblastic  area  in  which  remains  of  liver  cells  can  be  made 
out.     In  a  few  lobules  these  fibroblastic  zones  touch  the  periportal  islands,  but 


Fig.  1. — Cross-section  of  liver  lobule  from  liver  of  Case  I.  Frozen  section,  Sudan  lit  and  hemalum 
stain.  Central  zone  and  portion  of  mid-zone  and  narrow  border  of  peripheral  zone  show  liver-cells  filled 
with  minute  anisotropic  droplets  staining  deep  brownish  red,  with  larger  scattered  isotropic  droplets  staining 
deep  yellow-red.  Inner  portion  of  peripheral  and  outer  portion  of  mid-zone  show  peculiar  necrosis  with 
fibroblastic  proliferation   (intraperipheral   necrosis  and  beginning  cirrhosis). 

usually  a  narrow  zone  of  liver  cells  filled  with  fine  fat  granules  separates  this  zone 
from  the  trabeculse.  This  picture  seems  to  me  to  be  quite  unique.  I  have  never 
seen  anything  like  it  in  any  other  liver  but  in  these  two  cases  of  hypopituitarism. 
The  periportal  tissue  is  cellular  and  fibroblastic,  frequently  showing  newly  formed 
bile  ducts  in  numbers.  The  appearances  are  those  of  an  early  stage  of  a  peculiar 
form  of  cirrhosis.  It  shows  more  distinctly  in  the  H.  and  E.  preparations  of 
Case  I  than  of  Case  II;  but  the  peculiarity  of  this  change  is  best  revealed  in  the 
sections  stained  with  Sudan  iii  and  Scharlach  R.  and  counterstained  liver  with 
hemalum.  The  protoplasm  of  the  outermost  cords  of  cells  stains  most  heavily  and 
has  the  smallest  number  of  fat  droplets.    The  veins  are  dilated,  but  the  intralobular 
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capillaries  only  moderately  so.  There  is  no  picture  of  nutmeg  liver  or  central 
necrosis,  the  liver  cells  around  the  central  veins  staining  as  well  as  those  in  the 
periphery  as  far  as  the  nuclei  are  concerned.  There  is  no  necrosis,  and  no  pig- 
mentation of  the  liver  cells  of  the  central  zone.  Iron  tests  were  negative.  No 
pigmented  stellate  cells  were  found.     Bile-ducts  showed  no  changes. 

MICROCHEMICAL  STUDY. 

Osmic  Acid. — In  frozen  sections  treated  with  one  per  cent  osmic  acid,  or  in 
sections  so  treated  after  formol-fixation  the  fat  content  of  the  liver  cells  was  more 
decidedly  revealed.  The  small  droplets  in  the  central  zone  of  the  lobule  stained  a 
lighter  gray  than  the  large  fat  droplets  scattered  irregularly.  Some  of  the  droplets 
are  not  acted  upon  at  all  by  the  osmic  acid  or  show  only  the  slightest  gray  tint 


Fig.  2. — Cross-section  of  liver-lolmU-  from  liver  of  Case  II.  Frozen  sectirin,  staiiieii  in  Sudan  ill  and 
hemalum.  Central  zone,  greater  portion  of  mid-zone  and  narrow  outer  portion  of  peripheral  zone  show  liver- 
cells  filled  with  fine  anisotropic  droplets  staining  deep  brownish  red,  with  scattered  larger  isotropic  droplets 
staining  deep  yellow-red.  Inner  portion  of  peripheral  zone  and  outer  portion  of  mid-zone  show  the  peculiar 
necrosis  and  early  cirrhosis  (intraperipheral  necrosis). 

(cholesterol).  The  peculiar  distribution  of  the  fat  in  the  two  livers  stands  out 
very  prominently  in  the  osmic  acid  preparations.  There  appear  in  addition 
droplets  of  fat  apparently  in  the  lumina  of  the  liver  capillaries,  and  these  were 
mistaken  at  first  for  free  fat  emboli  in  Case  -I.  They  are  undoubtedly  stellate 
endothelial  cells  showing  a  marked  lipoidosis.  These  give  a  more  gray  color- 
reaction  with  the  osmic.  Osmk  preparations  of  adrenals  and  aorta  showed 
similar  color  reactions,  a  large  part  of  the  small  droplets  staining  light  gray. 
Sections  of  the  panniculus  stained  deep  brown  black. 

Sudan    III. — Beautiful    preparations    were    obtained    with    frozen    sections 
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stained  in  an  acetone  solution  of  Sudan  iii  and  counter-stained  with  hemalum. 
The  fine  fat  droplets  in  the  central  zone  and  throughout  the  liver-lobule  stained 
a  peculiar  bro\vnish-red,  while  the  majority  of  the  larger  droplets  stai-ned  an 
orange-red  to  brick  red  as  does  neutral  fat  (glycerin-esters).  Other  large  drop- 
lets were  light  yellow  or  pale  bvitt  in  color.  Counterstaining  with  hemalum 
brought  out  the  unique  distribution  of  the  fat  in  the  liver-lobules.  The  fat- 
free  areas  or  zones  stand  out  in  these  preparations  so  strikingly  and  the  cellular 
infiltration  and  proliferation  is  so  prominently  brought  out  that  it  is  difficult  to 
believe  that  one  is  looking  at  the  same  tissues  seen  in  the  paraffin-hematoxylin- 
eosin  preparations.  Occasional  fat-droplets  are  found  in  these  necrotic  zones, 
and  such  appear  to  be  chiefly  in  the  stellate  cells,  although  a  few  liver-cells  con- 


Fig.  3. — Tangential  section  of  liver-lobules  from  liver  of  Case  I.  Frozen  section,  Scharlach  R  and 
hemalum  stain.  The  small  black  granules  in  the  liver-cells  are  brownish-red  anisotropic  fat-droplets  (choles- 
terol-esters), the  larger  black  droplets  irregularly  scattered  are  deep  red  isotropic  fat-globules  (glycerol- 
esters).     The  intraperipheral  zone  of  necrosis  and  beginning  proliferation  is  well  shown. 

taining  large  droplets  occur  also.  The  borders  of  these  blue  zones,  as  they 
appear  in  the  hemalum  preparations  show  a  transition  from  liver-cells  con- 
taining brownish  red  granules  to  cells  containing  fine  brown  granules.  These 
brown  granules  are  finer  than  the  red  ones  and  are  scattered  in  the  same  man- 
ner through  the  cell.  They  do  not  give  a  hemosiderin  reaction.  Some  liver- 
cells  with  red  granules  in  one  end  and  brown  ones  in  the  other  are  seen  in  the 
borders  of  these  relatively  fat-free  zones.  It  is  evident,  however,  that  the  lack 
of  fat  in  these  narrow  zones  is  due  chiefly  to  a  necrosis  or  disappearance  of 
the  liver-cells  in  these  areas,  and  to  a  replacement  of  these  by  a  fibroblastic 
proliferation. 
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Scharlach  R. — Similar  results  are  obtained  in  frozen  sections  stained  with 
an  acetone  solution  of  Scharlach  R  and  counterstained  with  hemalum.  The  fine 
granules  stain  a  deep  red  that  has  a  distinct  brownish  cast,  but  their  staining  is 
not  so  intense  as  that  of  the  large  droplets  which  stain  deep  bright  scarlet  red 
without  the  brownish  cast.  The  differential  staining  is  about  equal  in  the  case 
of  Sudan  iii  and  Scharlach  R.  I  have  noticed  that  students  vary  greatly  in  their 
ability  to  distinguish  these  differences  with  these  two  stains,  some  seeing  it 
much  better  in  the  case  of  one,  others  with  the  other  stain.  Such  results  are 
probably  ascribed  to  differences  in  color-perception  due  to  individual  training  or 
experience  in  colors.  With  the  Sudan  iii  staining  of  frozen  sections  there  seems 
to  be  at  least  ten  times  as  much  fat  in  the  sections  as  in  the  case  of  osmic  acid 
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Fig-  4. — Tangential  section  of  liver-lobules  from  liver  of  Case  II.     Frozen  section,  Scharlach  R  and  henia'.um 

stain.      Same  appearances   as  in   Fig.    3. 

Staining.  With  Scharlach  R  the  amount  of  fat  seems  still  greater,  but  this  is 
probably  due  to  the  greater  intensity  of  color  in  the  Scharlach  R  stain. 

Nile-blue  Sulphate. — With  Nile-blue  sulphate  the  fresh  frozen  sections 
showed  a  great  variety  of  color  reactions  with  the  fat  droplets.  Tlie  majority 
of  the  larger  droplets  stained  red,  some  pink,  some  pink-violet,  some  purple, 
others  deep  blue.  The  majority  of  the  fine  droplets  stained  pink  or  lavender. 
The  fine  droplets  in  the  adrenal  cortex  and  in  the  lipoid  cells  elsewhere  stain 
pink  or  lavender  to  violet  or  blue. 

Weigert's  Hematoxylin. — Deep  blue  to  blue-gray  droplets  are  shown  in  the 
larger  fat  cells.  When  counterstained  with  van  Gieson's  the  blue  droplets  ap- 
pear as  darker  brown  droplets  in  the  ochre-colored  protoplasm. 

Indophenol. — In   sections   stained   with  a   saturated   solution   of   indophenol 
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in  70  per  cent  alcohol  and  contrasted  with  lithiumcarmin  good  fat  preparations 
were  obtained  without   any   differential   staining. 

Benda's  Method.— Thh  gave  no  differential  staining.  Stains  for  fatty  acids 
and  soaps  negative.  Other  staining  methods  (Smith-Dietrich's,  etc.)  were  nega- 
tive as  far  as  differential  staining  was  concerned. 

Optical  Appearances. — \\'ith  polarized  light  doubly  refractile  (anisotropic) 
droplets  were  numerous  in  all  the  cells  containing  fine  fat  droplets.  The  larger 
cell  droplets  or  crystals  were  chiefly  isotropic,  but  anisotropic  droplets  were 
present  in  all  cells  containing  fat.  Crystal-like  bodies  appeared  in  the  droplets 
on    freezing,      \\arming    caused    the    doubly    refractile    droplets    to    disappear. 


Fig.  5. — Section  of  liver-lobule  from  liver  of  Case  1.  Frozen  section,  Scharlach  R  and  hemalum. 
Slightly  higher  magnification.  Shows  same  character  of  lipin  changes  as  in  preceding  figures,  but  in  addition 
a  more  marked  degree  of  peripheral   necrosis  and  proliferation    (more   advanced   cirrhosis). 

Alcohol,  ether,  xylol  and  hot  paraffin  dissolved  all  of  the  droplets  from 
the  cells  leaving  vacuoles.  Acids  and  alkalies  did  not  dissolve  them.  Chromate 
fixation  caused  the  larger  cell  droplets  to  become  brown  or  greenish.  No  eff'ect 
was  noted  upon  the  finer  ones.  Formol  fixation  had  a  marked  eff'ect  upon  the 
largest  fat  droplets  in  the  panniculi,  causing  a  formation  of  yellowish  or  green 
needle-shaped  crystals  in  the  cell.  Portions  of  the  two  livers  have  been  kept  in 
formol  and  given  each  year  to  laboratory  classes  for  fat  study.  While  the  dif- 
ferential reactions  shown  by  Scharlach  R,  Sudan  in  and  osmic  acid  are  still 
obtamable  they  are  not  as  sharp  as  at  first ;  and  the  Nile-blue  sulphate  reactions 
have  become  very  capricious.  At  present  many  droplets  stain  blue  or  purplish 
blue.     Long-continued  residence  in   formol  undoubtedly  affects  the  fats  of  the 
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cells.      The  most   accurate   conclusions   therefore   would   be   those   drawn    from 
the  study  of  perfectly  fresh  tissues. 

From  the  fat-reactions  shown  above  it  is  evident  that  the  livers  of  these  two 
cases  of  hypopituitarism  present  an  unusual  lipin  content.  The  presence  of  numer- 
ous anisotropic  droplets,  staining  a  lighter  gray  with  osmic  acid,  brownish  or  yel- 
lowish red  with  Sudan  iii  and  Scharlach  R,  and  pale  pink  with  Nile-blue  sul- 
phate make  it  very  probable  that  these  are  cholesterol-esters.  Other  lipoids  may  be 
mixed  with  these  and  with  the  glycerin-esters  in  these  droplets.  The  lipin  combi- 
nation may  be  very  complex.  It  is  quite  evident  that  our  microchemical  tests  at  the 
present  time  are  not  sufficiently  reliable  to  differentiate  accurately  the  different 
lipoids.     We  were  unable  to  make  satisfactory  chemical  studies  of  these  lipins 


Fig.  6. — Section  of  liver-lobule  from  liver  of  Case  II.  Frozen  section,  Scharlach  R  and  hemalum. 
Slightly  higher  magnification.  Shows  the  same  lipin  changes,  and  the  marked  peripheral  necrosis  and  be- 
ginning cirrhosis. 

because  of  the  fact  that  the  greater  part  of  the  material  was  distributed  through 
various  fixing  fluids  at  the  time  of  tiie  autopsy.  The  reactions  are  sufficiently 
characteristic,  however,  to  enable  us  to  state  that  the  fatty  changes  in  these  cases 
are  not  those  of  ordinary  fatty  infiltration  and  degeneration  but  represent  a 
mixed  glycerin-ester  and  cholesterol-ester  lipoidosis.  Whether  lecithin  is  present 
or  not  it  is  impossible  to  say.  It  is  also  evident  that  many  of  the  liver  cells  con- 
tain chiefly  cholesterol-esters.  Further,  this  cholesterol  lipoidosis  is  not  confined 
to  the  liver,  but  occurs  to  a  marked  degree  in  the  adrenals,  in  the  panniculi,  and 
to  a  lesser  degree  in  scattered  cells  or  groups  of  cells  in  other  organs  and  tissues 
(spleen,  aorta,  kidney,  etc.).  In  the  panniculi  the  bulk  of  the  lipins  are  prob- 
ably glycerin-esters.     The  condition  is  then  one  of  abnormal  lipin  metabolism 
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Fig.  7. — Central  zone  of  liver-lobule  from  Case  I.  Frozen  section,  Scharlach  R  and  hemaluni.  High 
power.  Cells  packed  with  small  anisotropic  brownish-red  droplets  and  occasional  larger  isotropic  deep-red 
globules.      Cholesterol-   and   glycerol-ester  steatosis. 


Fig.   8. — Border  between  mid-zone  and  peripheral  zone   of  liver-lobule  from  liver  of  Case   I.      Frozen 

section,   Scharlach  R  and  hemalum.      High  power.     To  the  right  the  zone  of  beginning  necrosis;   to  the  left 

the  liver  cells  are  filled  with  minute  anisotropic  droplets.     The  larger   drops  in   the  center   of  field   with   fat 
partly  torn  out  in  freezing  are  isotropic  fat-globules  staining  deep  red. 
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characterized  particularly  by  cholesterin  infiltration  or  retention  (cholesterol 
steatosis).  It  is  to  be  compared  then  to  the  cholesterol  infiltrations  obtained  by 
the  overfeeding  with  cholesterol,  to  the  lipoidosis  of  diabetic  lipoidemia  and 
that  of  Gaucher's  disease.  It  is,  however,  quite  distinct  in  its  histological  pic- 
ture from  these  conditions,  although  the  differences  as  far  as  the  deposit  of  the 
lipoids  are  concerned  may  be  more  of  degree  than  of  kind. 

Just  what  relation  the  peculiar  zonal  necroses  in  the  liver  bear  to  the  lipin 
metabolism,  it  is  impossible  to  say.  The  peculiar  position  of  this  zone,  intra- 
peripheral,  makes  this  change  a  unique  feature  in  the  pathology  of  hypopitui- 
tarism. The  cause  of  death  of  the  liver  cells  is  not  evident,  there  are  no  throm- 
boses of  the  liver  capillaries  at  this  point,  no  congestion,  no  cause  of  local  as- 
phyxia, etc.  That  the  necrosis  is  not  altogether  recent  is  shown  by  the  fibroblastic 
proliferation  and  the  cellular  infiltration.  It  is,  in  fact,  an  early  cirrhosis  be- 
ginning, not  at  the  periphery  of  the  lobule,  but  a  little  distance  within  it,  leaving 
outside  of  it  a  narrow  zone  of  unaffected  liver  cells.  In  the  necrotic  zone  all 
stages  of  atrophy  and  necrosis  of  the  liver-cells  can  be  seen.  At  the  borders 
the  cytoplasm  of  the  liver  cell  is  filled  with  fat-granules ;  these  change  to  brown- 
ish granules,  which,  in  turn,  as  the  cells  become  smaller,  become  less  and  less 
visible,  until  only  pale  colorless  cell  bodies  remain.  The  best  explanation  of  this 
peculiar  zonal  necrosis  is  on  the  assumption  of  some  toxic  substance  brought  in 
the  blood  stream  and  acting  upon  the  liver  cells  at  this  point ;  or  else,  as  a  result 
of  metabolic  disturbances  confined  to  this  zone  of  cells. 

I  have  searched  in  vain  through  the  literature  for  observations  of  a  similar 
intraperipheral  zonal  necrosis,  but  have  found  nothing  comparable  to  this  form. 
The  mid-zonal  necroses  associated  with  marked  fatty  infiltration  of  the  central 
zone  with  hyperemia  and  necrosis  of  the  intermediate  zone  are  not  like  this ; 
nor  does  it  resemble  the  mid-zonal  necrosis  seen  in  yellow  fever.  There  is  no 
hyperemia,  the  capillaries  toward  the  central  vein  are  not  obstructed,  and  the 
cells  of  the  central  zone,  while  filled  with  fat  droplets,  are  not  larger  than  normal 
liver  cells.  Finally,  the  necrosis  is  more  peripheral  than  mid-zonal,  involving 
the  inner  portion  of  the  peripheral  zone. 

Both  cases  showed  a  very  striking  postmortem  increase  in  temperature. 
Thermometer  readings  were  taken  of  the  second  case.  Seven  hours  after  death, 
with  all  of  the  internal  organs  removed,  lying  on  a  metal  table  over  which  cold 
water  was  running,  the  panniculus  in  the  flaps  of  the  abdominal  wall  still  were 
unpleasantly  warm  to  the  touch,  and  showed  a  temperature  or  104°.  A  large 
slice  of  the  abdominal  wall  showed  the  same  temperature  some  time  after  re- 
moval from  the  body.  A  clinical  thermometer  plunged  into  the  liver  gave  a 
reading  of  108°.  It  is  most  probable  that  this  excessive  heat-production  is 
related  to  the  abnormal  fat  deposits,  and  to  postmortem  changes  in  the  lipins  of 
the  cell. 

SUMMARY. 

In  hypopituitarism  there  is  a  peculiar  obesity  due  to  infiltration  of  various 
cells  of  the  body  with  a  mixture  of  lipins : — glycerin-esters  and  cholesterol-esters. 
This  condition  of  cholesterol  liposis  is  especially  marked  in  the  liver  and 
adrenals,   but   is   scattered   all   over   the   body.      With   deficiency   of   hypophysis 
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function  there  appears  to  be  associated  a  cholesterol  retention  or  infiltration. 
Hypopituitarism  must,  therefore,  be  classed  among  the  xanthelasmic  conditions, 
and  is  related  in  kind  to  diabetic  liposis  and  Gaucher's  disease. 

The  hypophysis  is  either  directly  or  indirectly  concerned  with  lipin  meta- 
bolism, particularly  with  cholesterol  steatosis.  Postmortem  hyperpyrexia  may 
be  associated  with  hypopituitarism  and  the  obesity  resulting  from  the  latter 
condition. 

In  the  livers  of  two  cases  of  hypopituitarism  there  occurred  a  peculiar 
intraperipheral  zonal  necrosis,  unlike  all  previously  described  forms  of  zonal 
liver  necrosis.  Associated  with  this  necrosis  is  a  reparative  fibroblastic  pro- 
liferation, giving  rise  to  the  picture  of  an  early  intralobular  cirrhosis.  The 
relationship  of  this  hepatic  change  to  the  hypophysis  conditions  remains  to  be 
shown. 
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SYPHILIS  of  the  pulmonary  artery  is  considered  one  of  the  great 
rarities.  There  is  but  little  literature  concerning  it.  The  ordi- 
nary textbook  does  not  mention  it.  The  few  cases  reported  in  "which 
lesions  of  the  pulmonary  artery  wall  were  regarded  as  syphilitic,  rest 
entirely  upon  the  character  of  the  histologic  changes.  Spirochete 
pallida  has  not,  up  to  the  present  time,  been  demonstrated  in  these 
lesions.  It  follows,  therefore,  that  only  those  lesions  of  the  pul- 
monary artery  definitely  giimiiiatous  in  character  can  have  been  re- 
garded as  syphilitic  with  any  degree  of  certainty.  This  criterion 
narrows  greatly  the  number  of  observations  in  which  the  changes 
in  the  pulmonary  artery  can  be  accepted  as  in  all  probal)ility  syphi- 
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litie.  We  may  conclude  from  this  that  gummatous  changes,  at  least, 
are  of  very  rare  occurrence  in  the  pulmonary  artery. 

Nevertheless,  sclerotic  and  atherosclerotic  changes  in  the  pul- 
monary artery  have  l)een  so  much  more  frequently  mentioned  in  the 
literature  that  we  must  believe  that  lesions  of  this  type  must  be  of 
far  greater  frequency  than  gummatous  lesions.  The  part  that 
syphilis  plays  in  the  etiology  of  these  sclerotic  processes  has,  how- 
ever, been  very  difficult  of  determination;  and  very  few  authors  have 
ascribed  to  syphilis  any  important  role  in  their  production.  By  the 
great  majority  of  observers  the  atherosclerosis  of  the  pulmonary 
artery  of  the  moderate  degree  so  often  seen  at  the  autopsy  table 
has  been  regarded  as  but  an  incident  in  the  picture  of  a  general  athe- 
rosclerosis, or  as  resulting  from  long  continued  increase  of  blood 
pressure  in  the  pulmonary  vessels  in  such  conditions  as  mitral 
stenosis,  emphysema,  etc.  In  these  cases  the  pulmonary  athero- 
sclerosis is  without  clinical  significane.  In  but  a  small  number  of 
cases  (Monckeberg,  Romberg,  Aust,  Rogers,  Sanders,  Barlaro,  etc.) 
has  there  been  observed  an  extensive  pulmonary  atherosclerosis  ap- 
parently of  primary  clinical  importance  (symptoms  of  chronic  cyano- 
sis, etc.).  The  writer  has  under  study  the  autopsy  material  of  such 
a  case  of  pulmonary  atherosclerosis  presenting  clinically  the  pic- 
ture of  polycythemia.  These  cases  probably  fall  into  the  class 
styled  "Ayerza's  disease"  by  Barlaro. 

Macroscopically  these  most  common  forms  of  pulmonary  athero- 
sclerosis consist  usually  of  yellowish  or  yellowish-white,  more  rarely 
porcelain-like,  thickenings  of  the  arterial  wall,  chiefl,y  of  the  intima. 
These  thickenings  are  usually  elevated,  and  may  be  plaque-like  or 
nodular,  or  more  diffuse.  Calcification  is  rare;  and  atheromatous 
ulcers  appear  not  to  have  been  observed.  (In  my  case  of  chronic 
polycythemia  there  were  extensive  atheromatous  ulcers  in  the  pul- 
monary arteries.)  Microscopically  the  lesions  have  been  described 
as  similar  to  those  of  general  atherosclerosis,  consisting  essentially  of 
a  thickening  of  the  intima  with  hyaline  change  of  the  fibrous  tissue 
and  secondary  atheromatous  degeneration.  The  relation  of  syphilis 
to  these  changes  in  the  pulmonary  artery  has  been  as  much  disputed 
relatively  as  it  has  been  in  the  case  of  systemic  atherosclerosis.  At 
the  present  time  the  majority  of  writers  regard  them  as  nonsj^phi- 
litic  in  origin. 

As  to  the  occurrence  in  the  pulmonary  artery  of  the  form  of 
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mesarteritis  that  very  recently  has  come  to  be  pretty  generally  re- 
garded as  syphilitic  in  etiology  (since  it  occurs  in  the  aorta  of  all 
known  syphilitics  coming  to  autopsy,  and  has  been  shown  to  be  asso- 
ciated with  spirochete  localization)  but  little  is  known.  In  the  aorta 
this  type  of  vessel  lesion  is  characterized  niacroscopically  by  thick- 
ening, or  often  thinning,  of  the  vessel  wall,  Avith  loss  of  elasticity, 
hyaline  change  without  much  tendency  to  calcification  or  atherom- 
atous change,  and  linear  or  radiating  contractures  or  fissures  of 
the  intima.  Microscopically  the  essential  syphilitic  characters  of 
this  process  are  the  lymphocyte  and  plasma-cell  infiltrations  along 
the  vasa  vasorum  of  the  adventitia  and  media,  obliteration  of  these 
ve.ssels,  atrophy,  fibrosis,  hyaline  change  and  secondary  atheromatous 
changes  in  intima  and  media.  In  my  experience  mesaortitis  of  this 
type  is  always  syphilitic.  I  believe,  however,  that  healed  syphi- 
litic mesaortitis  can  not  be  distinguished  microscopically  from  ordi- 
nary atherosclerosis;  and,  on  the  other  hand,  the  macroscopic  ap- 
pearances of  ordinary  atherosclerosis  may  yield  the  microscopic  pic- 
ture of  an  active  syphilitic  process.  I  also  believe  that  the  terms 
"mesaortitis"  and  "mesarteritis"  are  misapplied.  All  coats  of  the 
vessel  are  involved;  and  the  most  active  process  is  usually  found 
in  the  adventitia.  It  is  essentially  a  disease  involving  the  vasa 
vasorum ;  and  the  changes  in  the  intima  and  media  are  secondary  to 
the  disturbance  of  circulation  in  the  small  nutrient  vessels  of  the 
artery.  They  consist  of  a  slow  atrophy,  fibrosis,  secondary  hyaline 
change  and  atheromatous  degeneration ;  and  are  perhaps  to  be  inter- 
preted as  of  the  nature  of  a  slow  infarction.  The  essential  diagnostic 
features  of  this  form  of  syphilitic  disease  of  the  vessels  are  the  active 
infiltrations  about  the  vasa  vasorum.  The  macroscopic  picture  may 
])e  characteristic  (as  described  above)  in  some  cases,  but  in  many 
the  gross  changes  may  be  wholly  those  of  ordinary  atherosclerosis. 
The  microscopic  appearances  alone  can  decide  the  question;  and 
this  only  when  the  process  is  still  active.  In  these  active  peri- 
vascular (vasa  vasorum)  infiltrations  the  spirochete  may  be  found  in 
properly-prepared  Levaditi  blocks  made  from  cadavers  still  warm. 
The  occurrence  of  this  form  of  syphilitic  arteritis  leading  ulti- 
mately to  atherosclerosis  has  been  noted  almost  wholly  in  the  aorta ; 
and  the  other  large  arteries  of  the  body  have  not  been  given  much 
attention  with  respect  to  their  involvement  in  the  process.  As  far 
as  the  pulmonary  artery  is  concerned  there  exist  a  very  few  obser- 


vations  in  which  this  type  of  arteritis  was  found  affecting  this  ves- 
sel.   These  observations  will  be  listed  below. 

The  subject  of  aneurysm  of  the  pulmonary  artery  also  receives 
very  scant  attention  in  the  textbooks  and  general  literature.  It  is 
not  mentioned  at  all  by  the  majority  of  writers.  Benda,  AscJioff's 
Specielle  Patliologie,  Ziveite  Aufiage,  83,  says  that  of  the  visceral 
arteries  the  cerebral,  pulmonary  and  splenic  arteries  are  most  fre- 
quently the  seat  of  aneurysms.  He  undoubtedly  refers  to  the  small 
aneurysms  of  the  size  of  a  pea  or  bean  found  in  tuberculous  cavities, 
and  from  which  fatal  hemorrhage  frequently  takes  place.  These  are 
mentioned  also  in  the  articles  on  pulmonary  tuberculosis.  The 
Avriter  has  been  unable  to  find  in  any  textbook  any  mention  of  syphi- 
litic aneurysm  of  the  pulmonary  artery.  Of  the  reviews  of  the  gen- 
eral literature  on  the  subject  of  pulmonary  aneurysm  the  mono- 
graphs of  Henschen  (1906)  and  Posselt  (1909)  are  the  most  im- 
portant and  complete. 

SURVEY  OF   LITERATURE 

The  literature  of  syphilitic  disease  of  the  pulmonary  artery  has 
been  revicAved  by  Posselt  up  to  the  year  1909.  He  calls  attention  to 
the  fact  that  although  a  luetic  basis  for  arteriosclerosis  of  the  pul- 
monary artery  was  early  suspected  the  majority  of  the  cases  reported 
rested  upon  very  vague  surmises.  In  others  the  syphilitic  nature  of 
the  changes  in  the  pulmonary  artery  was  assumed  because  of  a  his- 
tory of  syphilis  in  the  patient,  or  because  luetic  processes  were  found 
in  other  organs.  The  majority  of  the  reported  cases  Avere  observed 
before  the  discovery  of  the  spirochete  and  the  Wassermann  reaction; 
and  in  a  large  number  the  pathologic  description  is  too  poor  or 
too  incomplete  to  permit  definite  conclusions  as  to  the  nature  of  the 
process. 

Neumann,  in  his  article  on  syphilis  in  the  Nothnagel  System,  1896, 
says:  "An  idiopathic  syphilitic  diffuse  inflammation  of  the  pul- 
monary arterA^  has  to  my  knoAvledge  not  yet  been  observed." 

Posselt  says  that  so  far  as  he  can  see  the  arteriosclerotic  proc- 
esses in  the  pulmonary  artery  lack  the  specific  characteristics  that 
are  present  in  endaortitis  luetica,  although  in  a  feA\-  cases  the  descrip- 
tions come  close  to  it.  He  further  says  that  luetic  processes  in  the 
pulmonary  artery  must  be  extraordinarily  rare  since  the  great  text- 
books and  handbooks  of  internal  medicine,  pathologic  anatomy,  and 
syphilis  give  no  attention  to  it. 


Each  and  "NViesner  state  that  in  children  having  congenital  lues 
who  die  within  the  first  weehs  of  life,  disease  of  the  great  vessels 
(aorta  and  pulmonary  artery)  is  one  of  the  relatively  frequent  find- 
ings ;  but  they  were  unable  to  demonstrate  the  presence  of  spiro- 
chetes in  these  lesions.  The  writer  has  seen  such  lesions  in  the  in- 
tima  of  the  aorta  and  in  the  endocardium  of  cases  of  congenital 
syphilis  in  which  spirochetes  were  found  in  large  numbers.  These 
lesions,  however,  were  very  different  from  the  arterial  changes  in 
adult  sypliilis;  they  were  primarily  colonizations  of  the  spirochetes 
in  the  intima  resulting  in  a  fibroblastic  proliferation  of  the  latter. 

Rejecting  all  but  the  most  probable  cases,  the  reported  ol)serva- 
tions  upon  the  occurrence  of  syphilis  of  the  puliiKinary  artery  may 
be  classed  as  follows: 

1.  Gu))ii)}a  of  ihe  Pulmonarii  Artery 

1.  Weher,  1863. — Girl,  21  years  of  age,  had  been  treated  for  second- 
ary syphilis.  Autopsy  showed  gummata  of  skull,  liver  and  right 
pulmonary  artery. 

2.  Wagner,  1866. — Male,  31  years  old,  history  of  syphilis  for  eight 
years,  showed  at  autopsy  gummata  of  myocardium,  tongue,  pectoralis 
major  muscle,  pericardium,  skull  and  pulmonary-  artery. 

3.  Sequiera,  1897. — Male,  aged  37  years,  died  suddenly,  showed  at 
autopsj^  a  tumor  in  the  wall  of  the  pulmonary  artery  just  above  the 
semilunar  valves.  From  its  microscopic  structure  it  was  regarded  as 
a  gumma. 

4.  Han  ford,  1904. — Woman,  aged  32,  with  history  of  dyspnea  and 
fainting  attacks,  showed  at  autopsy  gummata  of  the  interventricular 
septum  and  the  wall  of  the  pulmonary  artery  just  above  the  valves. 

2.  Guinmaious  Arteritis  of  the  Pulmonary  Artery 

1.  Schiced'be,  1890. — Woman,  53  years  old,  had  symptoms  of  palpi- 
tation, dyspnea  edema  and  cyanosis  for  six  weeks.  Autopsy  showed 
sclerotic  changes  and  nuiltiple  small  gummata  in  the  pulmonary 
arterj'. 

2.  Kasem-Beck,  1900. — Male,  aged  50  years,  with  symptoms  of  de- 
compensation, showed  at  autopsy  sclerotic  changes  in  the  pulmonary 
artery  associated  with  multiple  small  gummata. 

He  refers  to  a  case  reported  by  him  in  1889,  showing  also  a  gum- 
matous arteritis  of  the  pulmonary  artery. 


3.  Wagner  and  Quiaikowski,  1903. — Male,  aged  49  j^ears,  with  his- 
tory of  untreated  sj^philis,  symptoms  of  dyspnea,  palpitation  and  gen- 
eral edema.  Autopsy  showed  gummata  of  the  heart,  healed  gumma 
in  liver,  and  a  gummatous  arteritis  of  the  pulmonary  artery. 

4.  W'internitz  and  Schmeisser,  1917. — Two  cases  reported  at  the 
meeting  of  the  International  Association  of  Medical  Museums,  April, 
1917,  New  York.  Through  the  kindness  of  Dr.  Winternitz  I  am  per- 
mitted to  make  note  of  these  cases,  a  study  of  which  will  soon  be  pub- 
lished. 

Case  1.  Male,  colored,  aged  27  years,  had  chancre  and  skin  rashes 
at  age  of  17.  Positive  Wassermann.  Admitted  with  symptoms  of 
multiple  aneurysms.  Autopsy  showed  syphilitic  arteritis  of  aorta, 
pulmonary,  splenic  and  right  femoral  arteries;  saccular  aneurysms 
of  the  arch,  descending  aorta,  splenic  and  right  femoral  arteries; 
fibrous  orchitis;  syphilitic  cirrhosis  of  the  liver;  healed  gumma  (?) 
of  kidney ;  pseuclolobar  pneumonia  with  abscess ;  fibrinopurulent 
pleurisy. 

Microscopic  examination  of  the  pulmonary  artery  showed  a  syphi- 
litic arteritis  with  gummatous  areas. 

Case  11.  Male,  colored,  aged  56  years,  without  history  of  venereal 
disease,  was  admitted  to  Dr.  Barker's  service  in  the  Johns  Hopkins 
Hospital  complaining  of  "shortness  of  breath."  Two  Wassermanns 
were  negative.  Autopsy  showed  fibroid  induration  of  lungs ;  chronic 
adhesive  pleuritis;  mesarteritis  of  pulmonary  artery  with  aneurysm 
of  right  main  branch;  thrombosis  of  sac;  hypertrophy  and  dilatation 
of  right  ventricle;  miliary  gummata  or  tubercles  of  liver;  chronic 
passive  congestion;  ascites;  edema. 

Microscopic  examination  of  the  wall  of  the  pulmonary  artery 
gave  a  typical  picture  of  syphilitic  mesarteritis  with  gummatous 
nodules. 

Spirochetes  were  not  demonstrated  in  either  case. 

3.  Nongummatous  Arteritis  of  the  Pidmonary  Artery 

In  this  group  can  be  placed  only  those  cases  in  which  there  was  a 
definite  probabilit.y  that  the  changes  in  the  pulmonary  artery  were 
due  to  syphilis.  In  the  absence  of  gummatous  lesions  the  observers 
recording  such  cases  could  only  assume  their  syphilitic  nature  either 
because  of  a  definite  clinical  history  of  that  disease  or  because  the 
pulmonary   lesions    were    associated   with    well-marked    lesions    of 


syphilis  ill  other  organs.  The  presence  of  the  spirochete  pallida  in 
these  lesions  has  not  j^et  been  demonstrated  in  any  case.  In  an 
analysis  of  172  cases  of  pulmonary  arteriosclerosis  gathered  from  the 
literature  Posselt  found  syphilis  to  be  the  most  important  associated 
condition  in  6.9  per  cent.  It  is  interesting  to  note,  however,  that 
myocarditis  Avas  the  associated  finding  in  15  per  cent  of  cases,  and 
arteriosclerosis  in  12.6  per  cent.  The  importance  of  syphilis  as  an 
etiologie  factor  in  these  two  conditions  enhances  its  proliable  rela- 
tionship to  pulmonary  sclerosis. 

Briining  (1901)  thought  that  it  was  not  improbable  that  syphilis 
was  of  some  importance  in  the  etiology  of  pulmonarj*  sclerosis. 

Thorel  (1903)  stated  that  the  etiology  of  pulmonary  sclerosis  re- 
mained unsolved  if  syphilis  were  not  considered. 

Henschen  (1906)  came  by  exclusion  to  the  hypothesis  that  nar- 
rowing and  sclerosis  of  the  pulmonary  artery  in  the  majority  of 
cases  were  due  to  syphilis. 

Rogers  (1909)  states  that  in  Bengal  pulmonary  arteriosclerosis  is 
not  a  rare  cause  of  fatal  dropsy,  and  believes  that  when  it  occurs  be- 
tween the  20th  and  40th  years  it  is  apparently  caused  by  syphilis. 

Reported  Cases  of  Syphilitic  Pulmonary  Arteriosclerosis 

1.  Dickinson,  1862. — Male,  aged  10,  with  fibroid  myocarditis  and 
pulmonary  sclerosis. 

2.  Payne,  1874. — Woman,  aged  33  years.  Sclerosis  of  pulmonary 
artery  and  branches  without  known  cause.    Lues  (?). 

3.  Wallis,  1887.— Girl,  aged  23.  Father  luetic.  :\Iarked  hyper- 
trophy of  heart  with  normal  valves.  Sclerosis  of  aorta  and  pulmonary 
artery.    Lues  ( ? ) . 

4.  Friedrich,  1889. — Case  showed  gummatous  nudules  in  wall  of 
aorta.  Induration  of  the  wall  of  the  pulmonary  artery  and  narrow- 
ing its  lumen. 

5.  Grigorjcw,  (Cited  hy  Posselt). — "Woman,  aged  34,  with  syphilis 
and  pulmonar}'  aneurj'sm. 

6.  Loveland,  (Cited  Ijy  Henschen). — ]Man,  aged  51  years,  with  syphi- 
lis and  pulmonary  aneurysm. 

7.  Briininr),  1901. — Two  cases  of  pulmonary  sclerosis  associated 
with  syphilis.  IMale,  aged  54,  with  lues,  aortic  and  pulmonary  sclero- 
sis. Male,  aged  72,  luetic  changes  in  various  organs.  Sclerotic  changes 
in  pulmonarj'  artery. 


8.  Wagner  and  Quiatkowski,  1902. — Male,  aged  49  years,  with  syphi- 
lis, luetic  endarteritis  of  the  pulmonary  artery,  and  pulmonary 
aneurysm. 

9.  McPhedran  and  Mackenzie,  1903. — Male,  aged  55  years,  miliary 
gummata  in  liver,  sclerosis  of  pulmonary  artery,  thrombosis,  and 
infarction  of  right  lung. 

10.  Rihhert,  1905. — Case  of  fatal  syphilitic  obturation  of  right 
branch  of  pulmonary  artery,  gummatous  aortitis. 

11.  Westeuhoeffer,  1906. — Woman,  aged  34  years,  Avith  extensive 
SA-philis  of  the  arterial  system,  including  the  pulmonary  artery. 

12.  Henschen,  1906. — Woman  42  years  old.  No  history  of  syphilis. 
Myocardial  insufficiency  and  aneurysm  of  pulmonary  artery.  Micro- 
scopic picture  of  syphilitic  arteritis. 

13.  Brooks,  1907. — Woman,  aged  34,  who  had  had  one  miscarriage, 
but  no  other  history  of  syphilis,  showed  right-sided  hypertrophy  of 
heart  and  extensive  sclerosis  of  pulmonary  artery.  Syphilis  regarded 
as  the  most  probable  cause. 

14.  Rogers,  1909. — Hindu,  male,  aged  38  years.  History  and  scars 
of  syphilis.  Right-sided  hypertrophy  of  heart.  Marked  sclerosis  of 
pulmonary  artery. 

15.  BartJi,  1910.— Male,  aged  57  years,  no  history  of  syphilis.  Six 
years  before  had  slight  "stroke."  Autopsy  showed  old  pachymen- 
ingitis, right-side  hypertrophy  of  the  heart,  aneurysm  of  pulmonary 
artery,  and  fibrous  orchitis.  Microscopically,  the  pulmonary  showed 
changes  pj-ecisely  like  those  of  syphilitic  aortitis. 

4.    Syphilitic  Aneurysm  of  the  Puhnonary  Artery 

The  literature  of  aneurysm  of  the  pulmonary  artery  up  to  1909 
has  been  reviewed  by  Posselt.  Henschen,  in  1906,  had  thoroughly 
sifted  and  criticized  the  literature,  collecting  42  cases ;  and  Posselt 
increased  this  list  by  nine  cases.  As  mentioned  above  Henschen, 
by  exclusion  came  to  the  conclusion  that  syphilis  must  be  the  most 
probable  etiologic  factor  in  the  production  of  jDulmonary  sclerosis 
and  aneurysm.  Of  Henschen 's  cases  of  pulmonary  aneurysm  with 
arteriosclerosis  all  with  one  exception  were  between  the  ages  of  24 
and  42.  He  regards  this  as  a  strong  point  in  favor  of  syphilis.  Of 
the  nine  cases  added  by  Posselt  six  were  between  20  and  40  years, 
and  the  ages  of  the  other  three  were  45,  54,  and  71  years.  Posselt 
agrees  Avith  some  reserve  to  Henschen 's  opinion,  and  points  out  the 


necessity  of  applying  the  Wassermann  reaction  and  spirochete  dem- 
onstration to  the  solving  of  the  question. 

CASE    HISTORY 

History  of  Case. —  (^Medical  Clinic  of  University  Hospital:  Dr. 
Foster).     Mr.  R.  ^McG.,  aged  37  years,  American,  machinist. 

Family  history  good. 

Patient  had  measles,  mnmps  and  A\iiooping  cough  during  child- 
hood;  smallpox  in  1907.  Has  had  two  gonorrheal  infections.  Had 
hard  chancre  in  1899;  for  this  he  received  only  local  treatment. 
Does  not  smoke;  drinks  but  little;  has  generally  had  very  good 
health. 

Patient  entered  the  hospital  because  of  hemorrhage  from  the 
lungs.  About  September,  1916,  in  the  evening  he  suddenly  expec- 
torated al)out  half  a  pint  of  blood  without  any  apparent  cause. 
Felt  no  bad  effects.  Two  weeks  after  had  another  hemorrhage  of 
about  a  cpiart.  This  happened  at  the  end  of  a  day's  work.  He  quit 
Avork  for  seven  Aveeks,  and  during  this  time  he  had  hemoi'rhages  of 

1  to  2  pounds  in  amount  about  every  four  days,  even  Avhen  resting 
in  bed.  After  returning  to  Avork  he  had  hemorrhages  also.  On 
December  16,  1916,  Avhile  Avorking  he  lost  over  tAvo  quarts.  Since 
then  he  has  done  no  Avork.  Has  had  three  hemorrhages  since  Jan- 
uary 2,  1917.  Has  gained  in  Aveight  during  the  last  four  months. 
Has  had  no  night  SAveats.    Has  some  hoarseness  and  cough.    EAxry 

2  to  3  hours  he  brings  up  some  blood-tinged  mucus.  During  the 
hemorrhages  he  has  some  pain  through  thorax.  He  has  no  symptoms 
of  tuberculosis  or  aneurysm.     Sleeps  Avell.    BoAvels  regular. 

Physical  examination  on  entrance  shoAved  a  man  of  large  frame, 
good  nutrition,  Aveight  174  pounds.  Musculature  is  good ;  panniculus 
scanty.  Temperature  98°.  Pulse  90.  Respirations  22.  Skin  smooth, 
Avarm,  moist,  .shoAving  feAV  pits  from  smallpox.  Pupils  regular, 
equal,  react  to  light.  Accommodation  normal.  Sclera  is  clear.  Mu- 
cous membranes  are  pale.  Tongue  protrudes  sti'aight,  no  tremor. 
Teeth  in  poor  condition.  Throat  negative.  Xo  palpable  cervical 
glands.     Diastolic  pulsation  in  neck.     Thyroid  negative. 

Thorax. — Inspection  negative.  Xo  lagging.  Percussion  negative. 
Vesicular  breath  sounds;  a  fcAv  scattered  rales  on  the  right  loAver 
front.  Slight  increase  in  Avhispered  voice  over  left  third  and  fourth 
interspaces.    Palpation,  percussion  and  auscultation  of  back  negative. 


Heart. — Apex  in  5  i.  c.  s.,  half  inch  outside  nipple  line ;  marked 
diastolic  sound  in  3  i.  c.  s.,  transmitted  upwards  and  across. 

Abdomen. — Wide  epigastric  angle.  No  tenderness.  Liver  and 
spleen  not  palpable. 

Eadial  pulse  regular  and  equal ;  tension  normal.  Systolic  pressure 
130,  diastolic  88.  Stools  and  urine  negative.  Red  blood  cells  3,950,000 ; 
whites  7,300.  Slight  increase  of  lymphocytes.  One  normoblast. 
Hemoglobin  43. 

Reflexes  active  and  somewhat  exaggerated  on  both  sides. 

No  edema.    No  adenopathy. 

AVassermann  +  +  +  + 

Provisional  Diagnosis. — Tuberculosis  ( ?)  ;  syphilis  of  the  lung  ( ?)  ; 
weeping  aneurysm  (?). 

Feb.  2,  1917. — Diagnosis  of  syphilis  of  the  lung  made,  and  patient 
referred  to  clinic  of  syphilology  for  treatment.  (Dr.  Wile).  He  had 
no  hemorrhage  while  in  the  medical  clinic,  but  shortly  after  being 
transferred  he  lost  over  a  pint  of  blood.  At  this  time  the  right 
radial  pulse  was  noted  to  be  larger  and  stronger  than  the  left. 
Patient  appeared  more  anemic.  Visible  cardiac  pulsation  five  inches 
to  left  of  midsternal  line. 

In  the  clinic  of  syphilology  he  received  a  single  intravenous  dose 
of  4  mg.  neosalvarsan  and  daily  inunctions  of  blue  ointment.  He  also 
received  a  transfusion  of  about  300  c.c.  of  citrated  blood  following 
a  hemorrhage. 

Feb.  14,  1917. — Report  from  department  of  roentgenology  (Dr. 
Van  Zwaluwenburg).  "These  are  very  unusual  plates.  The  dia- 
phragm is  high,  and  the  density  of  the  lung  shadow^  is  apparently 
great.  The  left  side,  however,  is  denser  than  the  right  below  the 
second  rib.  This  opacity  is  more  or  less  diffuse,  especially  on  the 
costal  margin;  and  in  particular,  there  is  a  mass — a  shadow — in  the 
left  postscapular  line,  extending  from  the  second  to  the  fourth  rib, 
slightly  larger  than  a  hen's  q^^,  fairly  sharply  defined  on  its  outer 
border,  but  poorly  defined  elsewhere.  It  seems  separated  by  a  small 
space  from  another  similar  shadow  occupying  the  right  upper  hilus. 
This  chest  is  so  wide  that  the  pleural  border  is  not  well  shown. 

These  shadows  do  not  have  the  characteristics  of  tuberculosis  or 
of  ordinary  inflammatory  infiltrations.  The  exact  underlying 
pathology  is  not  discovered.     This  is  suggestive  of  neoplasm." 

Fel).  16,  1917. — Physical  examination  at  this  time  shows  marked 
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Fig.  1. — Roentgen  ray  plate  chest.  Shadow  of  aneurysm  shows  as  a  mass,  somewhat  larger 
than  a  hen's  egg,  on  the  left  extending  from  second  to  fourth  ribs,  fairly  well  defined  on  its 
outer  border,  but  less  well  defined  elsewhere.  The  density  of  the  lung  shadow  on  both  sides  is 
great,   but   more   marked   on  left   below   the   level    of  the   second    rib. 
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pallor  and  weakness.  Patient  is  nauseated  and  vomits  after  almost 
every  meal.  He  is  markedly  dyspneic.  There  is  well-marked  edema 
of  the  ankles.  At  the  cardiac  apex  there  can  be  heard  a  loud  rough 
to  and  fro  murmur,  definitely  influenced  by  pressure  with  the  stetho- 
scope, and  transmitted  all  over  the  left  chest  and  into  the  axilla. 
The  urine  contains  about  8  grains  albumin  per  liter,  and  many  granu- 
lar and  cellular  casts. 

Patient  was  unable  to  take  much  by  mouth  and  was  given  water 
by  rectum,  containing  five  grains  sodium  bicarbonate,  two  grains 
sodium  citrate  and  one  grain  potassium  iodide  to  the  liter.  This  was 
Avell  retained;  but  towards  evening  the  dyspnea  became  more 
marked,  the  extremities  were  cold  and  covered  with  cold  sweat; 
and  the  patient  complained  of  dull  pain  all  over  the  thorax  and 
abdomen.    Death  occurred  at  11:00  p.  m. 

Clinical  Diagnosis. — Lues.     Gumma  of  Lung.     Anemia. 

Autopsj^  by  Dr.  War  thin,  at  8  :00  a.  m.,  2-17-17.  The  autopsy  proto- 
col is  as-  follows: 

AUTOPSY  PROTOCOL 

General  Inspection. — Length  175  cm.  Strong  athletic  build. 
Bones  large.  Thorax  large;  epigastric  angle  180°.  Left  side  more 
prominent  than  right,  particularly  in  cardiac  area.  Musculature  well 
developed  ;  muscles  firm.  Rigor  mortis  present  throughout.  Pannic- 
ulus  is  moderate.  General  edema.  Skin  pale,  discolored  over  the 
sternum.  Superficial  vessels  contain  little  blood.  Hypostasis  very 
pale.  Mucous  membranes  very  pale.  Lips  and  tongue  covered  with 
grayish  coating.  Teeth  poor.  Foul  odor  from  mouth.  Facies  older 
than  of  his  age.    Beard  slightly  gray. 

Head  and  spinal  cord  were  not  examined. 

Main  Incision. — Panniculus  on  section  is  pale  and  moist.  No  gas 
in  the  peritoneal  cavity.  Small  amount  of  clear,  amber  fluid.  Omen- 
tum fatty,  anemic.  Position  of  abdominal  organs  normal.  Perito- 
neum clear,  moist,  shining.  Diaphragm  on  the  right  at  lower  border 
4th  I'il) ;  on  left  at  upper  border  of  7th  rib.  Costal  cartilages  cut 
easily  with  exception  of  first  on  both  sides.  Sternum  rather  sclerotic, 
marrow  not  hyperplastic.  About  300  cm.  clear  fluid  in  left  pleural 
cavity;  small  amount  in  right  cavity.  Mediastinal  fat  abundant, 
pale,  containing  pigmented  lymph  nodes.  Thymic  fat  alnindant. 
Apex  behind  7th  rib,  outside  the  anterior  axillary  line. 
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Heart. — Bovine  heart,  17x16.5x8  cm.  (after  opening).  Pericardial 
adhesions  on  both  sides.  Intrapericardial  tension  increased.  Fluid 
increased  in  amount,  cloudy.  Pericardial  surfaces  cloudy,  covered 
with  creamy  layer  of  fibrin.  Vessels  injected.  Epicardial  sclerosis 
over  anterior  wall  of  right  ventricle.  Venge  cavae  greatly  dilated.  All 
cardiac  chamliers  greatly  dilated.  Large  agonal  white  clots  in  vena? 
cava?  and  auricles.  Heart  weighs  700  grams  after  removal  of  clots 
and  blood.  Left  ventricle  dilated;  wall  hypertrophic,  showing  dif- 
fuse fibroid  patches.  Endocardium  thickened.  Papillary  muscles 
hypertrophic,  show  marked  fatty  change  ("tiger  heart").  Wall  17 
mm.  thick.  Eight  ventricular  wall  is  7  mm.  in  thickness,  about  one- 
half  being  fat  tissue.  Cavity  of  right  ventricle  and  auricle  greatly 
dilated.  Mitral  orifice  is  relatively  insufficient ;  large  agonal  clots 
are  attached  to  its  flaps,  the  edges  of  which  shoAv  marked  sclerosis. 
Hydrostatic  test  of  aortic  valves  shows  insufficiency.  Valve  flaps 
shoAv  slight  sclerosis;  insufficiency  is  relative.  Tricuspid  opening 
admits  entire  hand,  relative  insufficiency.  Agonal  mixed  and 
chicken-fat  clots  attached  to  flaps.  Pulmonary  orifice  admits  three 
fingers.  Mixed  and  lardaceous  agonal  clots  in  pulmonary  artery. 
Pulmonary  artery  much  dilated  and  shows  marked  sclerosis. 

Aorta. — The  ascending  portion  of  the  arch  is  dilated,  and  shoAvs 
marked  syphilitic  aortitis.  Linear  and  irregular  fissures  with  hya- 
line change,  atheroma,  and  porcelain-blue  thinnings  of  the  wall  are 
seen  throughout  the  entire  length  of  the  aorta.  In  the  ascending 
portion  there  are  tAvo  atheromatous  ulcers. 

Lungs. — The  left  lung  is  free  except  posteriorly,  where  there  are 
firm  adhesions  over  a  firm  mass  about  the  size  of  a  hen 's  egg,  near  the 
root.  On  section  lung  shows  marked  congestion  and  edema.  AVeight 
858  grams.  There  is  a  well-marked  induration  of  the  lung  tissue. 
All  of  the  blood  vessels  are  dilated,  and  greatly  thickened.  The  pul- 
monary artery  is  greatly  enlarged,  as  thick  as  a  finger,  and  vrhen 
opened  shows  marked  athero.sclerosis  of  its  wall,  hyaline  areas  alter- 
nating Avith  yelloAvisli  plaques.  The  division  to  the  upper  lobe  forms 
a  round  aneurysmal  dilatation,  of  the  size  of  a  guinea  hen's  egg, 
nearly  filled  Avith  a  laminated  red  clot,  part  of  Avhich  is  old  and  part 
more  recent.  The  thrombus  is  firmly  adherent  to  the  Avail  on  the 
posterior  side  of  the  sac.  The  Avail  of  the  sac  is  directly  continuous 
Avith  the  lumen  of  the  artery;  it  presents  the  gross  appearances  of  a 
syphilitic  arteritis,  in  all  respects  resembling  syphilis  of  the  aorta. 
No  break  in  the  sac  is  present,  and  no  macroscopic  hemorrhage  is 
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Fig.  2. — Photograph  of  left  lung  showing  the  opened  aneurysmal  sac  of  the  main  branch 
of  pulmonary  artery  in  upper  lobe.  Lying  in  the  sac  is  a  laminated  blood  clot.  Just  below  the 
aneurysm,  to  the  right  of  the  branches,  the  slit-open  dilated  pulmonary  artery  shows  very  well 
the  marked  sclerosis  of  its  wall.     Throughout  the  entire  lung  the  smaller  branches  of  the  arteries 


show  marked  sclerosis. 
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seen  about  it.  The  lung-  tissue  about  the  aneurysm  is  much  com- 
pressed, atelectatic,  and  brownish  gray  in  color.  The  entire  left  lung 
presents  the  appearance  of  a  very  marked  chronic  passive  congestion 
with  sclerosis  of  the  vessels.  The  right  lung  is  free  throughout. 
Beneath  the  pleura  on  the  outer  surface  of  the  lower  lobe  there  is  a 
calcified  healed  tubercle.  The  lung  presents  the  same  appearances 
of  a  chronic  passive  congestion  with  sclerosis  of  the  vessels  as  does 
the  left.  Xo  pneumonic  areas  in  either  lung.  Anthracosis  is  marked 
in  areas.  The  bronchial  nodes  are  heavily  pigmented,  and  on  the  left 
are  much  enlarged,  indurated  and  edematous.    Bronchi  are  negative. 

Esophagus. — Negative. 

Spleen. — Lower  border  two  finger  breadths  above  edge  of  ribs. 
Weighs  275  grams;  measures  13x9x6  cm.  Plum}).  Stroma  increased. 
Chronic  passive  congestion. 

Stomach. — Marked  atrophy  of  mucosa. 

Intestines  and  Appendix. — Negative. 

Pancreas. — Small,  firm.  Marked  fatty  atrophy.  Lobules  small, 
well  outlined.  Consistency  firmer  than  normal,  especialh'  towards 
head. 

Liver. — Weighs  2600  grams;  measures  26x22x11  cm.  Still  warm. 
Lower  edge  smooth.  On  the  anterior  surface  of  right  lobe  there  is  an 
umbilicated  depression  4x7  cm.  Above  this  there  are  a  number  of 
smaller  depressions.  Over  these  the  capsule  is  thickened.  On  section 
the  liver  surface  shows  increase  of  stroma  and  atrophy  of  lobules 
with  fibroid  areas  corresponding  to  the  depressions  in  the  surface. 
The  largest  one  has  a  caseous  center  stained  with  bile.  The  appear- 
ances are  those  of  a  syphilitic  cirrhosis  with  multiple  gummata,  the 
majority  of  these  in  a  healing  state.  Gall  Madder  and  portal  vein 
were  negative.    Mesenteric  hjmph  nodes  negative. 

Adrenals. — Both  adrenals  deeply  embedded  in  fat.  Cortical  por- 
tion shows  excessive  lipoidosis.  ^Medullary  portions  show  postmortem 
softening. 

Kidneys. — The  left  kidney  Aveighs  600  grams,  and  measures 
17x11x7  cm.  Enormous  fatty  capsule.  The  fibrous  capsule  is  ad- 
herent. Cortical  surface  smooth;  slight  fetal  lobulation.  Few 
small  retention  cysts.  Kidney  very  anemic ;  cut  sui-face  cloudy, 
slight  brownish  in  color.  Cortex  above  pyramids  measures  5  to  6 
mm.     Outlines  of  labyrinths  and  medullary  rays  are  not   distinct. 
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The  right  kidney  weighs  550  grams,  and  measures  16x10x6.5  cms. 
On  section  shows  appearances  similar  to  those  of  left  kidney. 

Bladder. — Negative. 

Prostate. — Negative. 

Seminal  Vesicles. — Negative. 

Penis. — Genitals  large.  Scrotum  low-hanging.  Foreskin  tight ; 
large  amount  of  smegma.  Shallow  ulcerations  and  erosions  over 
glans  and  foreskin. 

Testicles. — Large  and  firm.  On  section  the  right  testis  shows  some 
fibrosis ;  the  left  testis  shows  larger  patches  of  fibrosis. 

MICROSCOPIC   EXAMINATION 

Heart. — Fatty  infiltration  of  subepicardial  tissue.  Early  pericar- 
ditis. Hypertrophy  and  atrophy  of  muscle.  Fatty  degeneration  of 
papillary  muscles  (''tiger  heart").  Diffuse  fibrosis.  Active  areas  of 
plasma-cell  infiltration,  syphilitic  myocarditis. 

Aorta. — ^Ad.3'anced  atherosclerosis  of  intima  and  media.  Lympho- 
cyte and  plasma-cell  infiltrations  along  vasa  vasorum  of  adventitia 
and  media.  Obliteration  of  the  small  arterioles.  Typical  syphilitic 
aortitis  C'mesaortitis").  One  of  the  atheromatous  ulcers  shows  a 
small  attached  thrombus  and  a  beginning  dissecting  aneurysm  tear 
in  the  intima. 

Lungs. — Marked  brown  induration.  Great  numbers  of  pigmented 
"Herz-fehler"  cells  in  the  alveoli.  Chronic  passive  congestion  and 
edema.  Thickening  of  alveolar  walls,  interlol)u]ar  septa  and  vessel 
Avails.  All  branches  of  pulmonary  arteries  show  more  or  less  sclero- 
sis and  are  greatly  dilated.  In  the  neighborhood  of  the  aneurysm 
there  is  marked  atelectasis  with  old  and  more  recent  hemorrhages 
into  the  alveoli.  Hypostatic  congestion  in  both  lower  lobes.  Cal- 
careous tubercle  in  lower  right.  No  pneumonic  areas.  No  syphilis 
of  lung  tissue  or  bronchi.  Bronchial  nodes  are  moderately  anthra- 
cosed.  They  present  a  marked  new  formation  of  blood  vessels  with 
concentric  thickening  of  the  walls  and  obliteration  of  their  lumina. 
Plasma-cell  infiltrations  occur  about  the  vessels.  Syphilitic  lym- 
phadenitis. 

Wall  of  Aneurysm. — An  old  red  clot,  somcAvhat  laminated,  rests 
upon  the  hj'aline,  sclerotic  thickened  intima  of  the  artery.  The 
thrombus  shoAvs  but  little  organization.  Secondary  atheromatous 
changes  occur  in  portions  of  the  hyaline  intima.     The  media  is  al- 
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Fig     3  —Photomicrograph   of   sclerotic   ijulmonary   artery   wall,    intima   side.      ^Marked    fibrosis    of 
intima,    with    small    collections    of   plasma    cells   about    the    small    vasa    vasorum.      Syphilitic    arteritis. 
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Fig  4.— Photomicrograph  of  media  of  thickened  sclerotic  pulmonary  artery.  Typical  picture  of 
syphilitic  mesoarteritis;  infiltrations  of  lymphocytes  and  plasma  cells  along  the  vaso  vasorum; 
marked  fibrosis. 
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Fig.    5. — Syphilitic   arteritis   of   pulmonary   artery.      Lymphocyte   and    plasma   cell    inliltrations   in   wall 

of    artery   at    point    of    liranching. 
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Fig.   6. — Syphilitic   arteritis   of   pulmonary   artery;   small    plasma     cell    inliltrations;    lilnosis;    oljliteration 

of  one  of  the  vasa  vasorum. 


most  entirely  replaced  by  a  dense  hyaline  fibrous  tissue,  in  which  only 
a  few  imstriped  muscle  cells  can  occasionally  be  recognized.  In  this 
connective  tissue  there  are  many  new  vessels;  the  arterioles  have 
greatly  thickened  walls,  and  many  show  an  active  proliferating  en- 
darteritis. Around  the  small  veins  there  are  plasma-cell  and  lym- 
phocyte infiltrations  and  fibroblastic  proliferations,  extending  along 
these  and  the  capillaries  from  the  adventitia  up  through  the  media 
to  the  intima.  Small  infiltrations  of  plasma-cells  occur  throughout 
the  media.  The  process  is  precisely  the  same  as  that  seen  in  syphilis 
of  the  aorta.  In  the  outer  portion  of  the  aneurysmal  wall  compressed 
alveoli  filled  with  pigmented  phagocytes  are  seen.  Outside  of  these 
the  alveoli  are  atelectatic  and  contain  more  recent  hemorrhages. 
The  small  bronchi  in  the  neighborhood  contain  mucus  and  fresh 
blood. 

Pulmonary  Artery. — Sections  of  the  sclerotic  pulmonary  artery 
and  its  divisions  show  a  syphilitic  arteritis  in  all  respects  identical 
with  the  process  of  syphilis  of  the  aorta.  The  intima  is  thickened, 
hyaline,  with  patches  of  atheromatous  change;  the  media  shows 
fibroid  areas  and  infiltrations  of  lymphocytes  and  plasma-cells  ex- 
tending along  the  vasa  vasorum,  these  increasing  in  the  adventitia, 
with  proliferating  endarteritis  of  the  small  arterioles,  obliteration 
of  their  lumina,  fibroblastic  proliferation  and  new  formation  of 
capillaries  in  the  vessel  wall. 

Spleen. — Atrophy.  Chronic  passive  congestion.  Sclerosis  of  vessels. 
Increase  of  stroma.    Hyaline  change  in  some  of  the  follicles. 

Liver. — Diffuse  syphilitic  hepatitis,  with  multiple  gummata ;  some 
in  active  stage,  others  healing.  Brown  atrophy  and  chronic  passive 
congestion. 

Pancreas. — Fatty  atrophy.  Patches  of  active  syphilitic  infiltrations. 
Acini  dilated. 

Intestine. — Hyperplasia  of  lymphoid  tissue.     Subacute  catarrh. 

Stomach. — Subacute  catarrhal  gastritis.  Atrophy.  Small  plasma- 
cell  infiltrations  in  subserosa. 

Adrenals. — Patches  of  lipoidosis  in  cortex.  Increased  pigmentation. 
Small  active  syphilitic  infiltrations  in  medulla. 

Kidneys. — Subacute  parenchymatons  degenerative  nephritis  with 
ascending  purulent  pyelonephritis. 

Seminal  Vesicles. — Marked  pigmentation  of  epithelium.  Il^-aline 
thickening  of  walls. 
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Testis. — Simple  atrophy.  Aspermatogenesis.  Early  syphilitic  or- 
chitis, more  advanced  in  left. 

LEVADITI  PREPARATIONS 

Levaditi  preparations  Avere  made  of  the  wall  of  the  aneurysmal 
sac  and  of  portions  of  the  pulmonary  artery  beloAv  the  aneurysm. 
As  the  autopsy  was  performed  nine  hours  after  death  the  conditions 
were  not  regarded  favorable  for  a  successful  Levaditi,  although  the 
internal  organs  were  still  Avarm.  In  five  out  of  fifty  sections  of  the 
aneurysmal  wall  undoubted  spirochetes  of  the  pallida  type  were 
found.  In  one  section  three  spirochetes  Avere  found  in  the  fresh 
blood  clot  in  the  sac,  shoAving  the  occurrence  of  the  organism  in  the 
circulating  l)lood.  They  Avere  also  found  in  small  groups,  3  to  5, 
in  the  Avail  of  the  sac,  toAvards  the  adventitia.  In  the  Avail  of  the 
pulmonary  artery  they  Avere  also  found  in  small  groups  in  the  same 
location.  OAving  to  the  length  of  time  postmortem  the  fixation  and 
impregnation  Avere  not  as  good  as  Ave  desire ;  and  as  no  one  of  the 
spirochetes  lay  Avholly  Avithin  one  plane  the  photomicrograph  shoAvs 
only  portions  of  the  organisms  in  one  plane. 

Pathologic  Diagnosis. — Syphilis.  Syphilitic  aneurysm  of  left  up- 
per division  of  left  pulmonary  artery.  Hemorrhage  into  lung. 
BroAvn  induration  and  edema  of  lungs.  Syphilitic  pulmonary  arteri- 
tis, aortitis,  myocarditis,  hepatitis,  pancreatitis,  adrenalitis,  orchitis, 
lymphadenitis,  etc.  Multiple  gummata  of  liver.  Subacute  paren- 
chymatous nephritis  Avith  purulent  ascending  pyelonephritis.  Old 
tubercle  in  right  lung.  Anemia.  Terminal  acute  pericarditis.  Gen- 
eral sclerosis  and  atroph}'. 

Summary  and  Conclusions. — Up  to  the  present  time  no  positive 
pathologic  evidence  of  the  existence  of  a  syphilitic  atherosclerosis 
of  the  pulmonary  artery  has  been  produced.  This  case  offers  such 
positive  evidence;  and  syphilis  of  the  pulmonary  artery  is  uoav  put 
upon  the  same  basis  as  that  of  the  aorta.  The  microscopic  changes 
in  the  atherosclerotic  pulmonary  artery  of  this  case  shoAV  exactly 
similar  changes  to  those  found  in  the  Avail  of  definitely  recognized 
syphilitic  aortas.  Given  sections  of  this  pulmonary  vessel  can  not 
be  distinguished  microscopically  from  giA^en  sections  of  syphilitic 
aortas.  The  evidence  here  speaks  decidedly  in  favor  of  the  vieAV  of 
the  specific  nature  of  this  especial  form  of  arterial  change.  From 
the  Avriter's  experience  he  believes  that  atherosclerosis,  either  of  the 
ordinary  type  or  of  the  syphilitic  type  macroscopically,  that  shows  on 
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Fig.  7. — \\"all  uf  aucuiysm  of  up] '.i  branch  of  left  pulniuiiaiy  ai'.Liy.  ^lai!.;i_,i  nbiosis  and 
hyaline  change  of  intinia  and  media.  In  the  latter  small  lymphocyte  and  plasma  cell  infiltrations 
aljout   the  small   vasa  vasorum. 


Fig.  8. — Levaditi  preparation  of  wall  of  sclerotic  pulmonary  artery.  Portions  of  six  spiro- 
chetes are  seen  in  the  photograph,  three  near  the  center  field,  one  at  top,  one  in  upper  left,  and 
one  in  left.  The  two  in  central  field  show  fairly  well.  It  was  impossible  to  find  any  spirochetes 
lying  \vholly  within  one  focal  plane;  and  these  were  the  only  two  in  which  several  turns  of  ihe 
organism  could  be  shown  in  the  same  focal   plane.     This  field  showed  unfortunately  some  precipitate. 


microscopic  exandnaiion  perivascular  infiltrations  of  lyniphocytes  and 
plasma  cells  along  the  course  of  the  vasa  vasorum,  most  marked  in 
the  adventitia;  and  following  the  vessels  in  their  course  through  the 
media  towards  the  intima,  with  obliteration  of  the  arterioles,  new  for- 
mation of  capillaries,  fihroUastic  proliferation,  fibrosis  of  intima  and 
media,  secondary  hyaline  change  and  atheroma  is  specific  in  character, 
and  is  due  to  the  localization  of  spirochete  pallida  along  the  vasa 
vasorum. 

Macroscopically  the  picture  presented  by  the  affected  artery  may ' 
be  that  of  ordinar.y  atherosclerosis  or  of  the  type  recognized  at  the 
present  time  as  syphilitic  mesaortitis.  Syphilis  can  not  be  ruled 
out  by  the  naked-eye  appearances  of  the  aorta  or  artery  at  the 
autopsy  table;  the  autopsy  diagnosis  of  syphilis,  however,  can  be 
made  on  the  macroscopic  criteria  of  syphilitic  mesaortitis,  as  given 
above.  Aortas  presenting  the  gross  picture  of  atherosclerosis  may 
show  on  microscopic  examination  the  most  marked  syphilitic  infil- 
trations of  the  media  and  adventitia,  and  in  Levaditi  blocks  from  the 
same  the  presence  of  spirochetes  has  been  shown.  The  microscopic 
examination  is  the  only  method  hy  wliich  syphilis  of  a  vessel  can  he 
determined;  macroscopic  appearances  can  not  he  relied  upon. 

The  gross  appearances  of  the  pulmonary  artery  in  this  case  were 
those  of  atherosclerosis.  Had  it  not  been  for  the  aneurysm  present 
its  syphilitic  nature  would  not  have  been  sought  and  demonstrated. 
The  question,  therefore,  of  great  importance  now  is  the  frequency  of 
syphilitic  lesions  of  this  artery.  Is  it  rare,  as  Winternitz  and 
Schmeisser  conclude?  Probably  not,  as  a  part  of  the  general  pic- 
ture of  old  syphilis.  Many  of  the  slight  or  moderate  scleroses  of 
this  artery  found  at  autopsy  may  prove  on  histologic  study  to  show 
active  syphilitic  infdtrations.  These  alone  could  be  safely  inter- 
preted as  syphilitic.  Future  studies  must  be  relied  upon  to  give  us 
knowledge  as  to  the  incidence  of  syphilitic  lesions  of  the  pulmonary 
and  other  arteries. 

That  syphilis  of  the  pulmonarj-  artery  and  its  branches  is  of  great 
clinical  importance  does  not  appear  at  the  present  time.  In  our 
case  it  was,  being  the  direct  cause  of  the  symptoms  and  chiefly 
responsible  for  the  death  of  the  patient.  This  was  due  to  the  fact 
that  the  syphilitic  disease  of  the  arter}^  had  led  to  the  production 
of  an  aneurysm  of  such  size  as  to  be  of  clinical  importance;  but 
syphilitic  aneurysm  of  the  pulmonary  artery  would  appear  to  be  a 
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very  great  rarity  from  the  literature.  It  is  most  probable  that  in 
every  case  of  syphilis  some  lesions  oeeu]-  in  the  pulmonary  artery  as 
they  do  in  the  aorta;  but  their  clinical  significance  would  be  prob- 
ably only  that  of  a  contributory  factor  to  the  general  cardiovascular 
disturbances  that  arise  sooner  or  later  in  every  one  Avho  has  become 
infected  with  syphilis.  There  is,  however,  a  distinct  clinical  com- 
plex of  dyspnea,  cyanosis,  cardiac  enlargement,  chronic  passive 
congestion  and  polycythemia  that  has  been  shown  in  a  small  number 
of  cases  (Monckeberg,  Eomberg,  Aust.  Rogers,  Sanders,  and  Bar- 
laro)  to  be  associated  with  a  marked  sclerosis  of  the  pulmonary 
artery.  Barlaro  has  recently  reported  a  case  of  this  kind  in  a 
woman  of  44  years.  The  chief  symptoms  were  marked  cyanosis, 
pulse  80,  regular,  right  heart  dilated,  red  cell  count,  6,680,000,  at- 
tacks of  dyspnea  about  three  times  daily  relieved  by  expectoration 
which  occasionally  gave  bloody  sputum,  general  chilliness  and  cold- 
ness of  feet.  Barlaro  calls  this  condition  "Ayerza's  disease,"  and 
believes  that  some  of  the  cases  reported  as  chronic  polycythemia, 
"Vaquez's  disease,"  Avere  of  this  type.  He  believes  that  syphilis  is 
probably  the  etiologic  factor.  In  a  case  of  chronic  cyanosis,  poly- 
cythemia (9,000,000  red  cells)  and  dyspnea,  autopsied  by  the  writer 
a  few  years  ago  he  found  the  most  marked  condition  of  atheroscle- 
rosis of  the  pulmonary  artery  and  branches.  He  thought  the  poly- 
cythemia might  be  purely  compensatory  for  the  pulmonary  sclerosis. 
This  case  is  under  study  and  will  be  reported  later. 

In  conclusion,  this  case  presents  a  patient  with  definite  history  of 
chancre  and  skin  rashes,  with  "Wassermann  ^-  ^  +  -r,  showing  at 
autopsy  syphilitic  lesions  in  heart,  aorta,  liver,  pancreas,  adrenals, 
and  testes,  and  an  atherosclerosis  and  aneurysm  of  the  pulmonary 
artery  in  the  walls  of  which  spirocJiete  pallida  was  demonstrated. 
Syphilis  of  the  pulmonary  artery  and  syphilitic  aneurysm  of  the 
pulmonary  artery  are,  therefore,  for  the  first  time  conclusively  demon- 
strated as  pathologic  entities. 
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A  large  and  almost  entirely  new  field  of  pathology  has  been 
opened  up  by  the  modern  use  of  poisonous  gases  in  warfare.  Un- 
til the  deliberate  and  studied  adoption  of  this  means  of  attack 
by  the  Germans  in  April,  191 5,  most  of  the  types  of  gassing,  which 
have  now  become  all  too  common,  were  known  only  through  the 
rare  occurrence  of  laboratory  and  industrial  accidents.  Some  of 
them,  induced  by  hitherto  little  known  organic  compounds,  are 
without  precedent  in  pre-war  medical  literature.  But  now  re- 
search in  the  patholog}'  of  these  conditions  has  come  to  be  not 
alone  a  matter  of  scientific  interest,  but  an  absolute  necessity 
to  the  successful  conduct  of  the  war. 

The  literature  upon  the  pathology  of  gassing  is,  for  the  great- 
er part,  characteristic  of  the  mass  of  material  which  has  accrued 
to  each  of  the  important  medical  aspects  of  the  war.  As  will  be 
seen  in  this  short  review  and  the  accompanying  bibliography,  the 
published  work  directly  and  indirectly  concerned  with  this  sub- 
ject has  already  become  voluminous,  comprising  considerably 
more  than  one  hundred  titles.  Unfortunately,  however,  relatively 
few  of  these  articles  contribute  materially  to  an  exact  understand- 
ing of  the  lesions  produced  by  the  various  agents  employed  in 
military  gassing.  The  reasons  for  this  are  obvious  and  sufficient. 
In  the  emotional  stress  and  strain  of  the  first  gas  attacks  in 
Flanders,  all  attention  was  rightly  turned  toward  means  of  allev- 
iation and  protection,  and  these  considerations,  together  with  the 
highly  colored  but  none  too  scientific  descriptions  of  the  refined 
tortures  there  witnessed,  fill  the  articles  of  that  period.  The  rapid 
progress  made  in  elaborating  the  method  of  the  gas  attacks  with 
the  frequent  changes  in  the  agent  used,  seemed  to  leave  little 
time  or  opportunity  for  approaching  the  problem  either  by  the 
experimental  method  or  through  the  careful  study  of  the  gross 
and  microscopical  changes  found  at  autopsy.  Uncertainty  as 
to  the  identity  of  the  gas  causing  the  particular  casualties  in 
question  has  rendered  many  of  the  case  reports  of  little  value 
and  the  fact  that  a  mixture  of  irritative  and  asphyxiative  gases 
rather  than  a  single  substance  has  usually  been  employed  has  in- 
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troduced  much  confusion  in  attempting  to  assign  to  components 
of  the  mixture  precise  causative  effects.  Still  another  reason  for 
the  somewhat  disappointing  character  of  this  literature,  consider- 
ed as  a  whole,  has  been  the  military  necessity  of  withholding 
from  publication,  for  a  time,  at  least,  data  concerning  the  char- 
acter of  the  gases  used  on  certain  occasions  and  the  morbidity  and 
mortality  produced  by  them.  Notwithstanding  these  handicaps 
a  number  of  excellent  papers  have  already  appeared  and  the 
general  adoption  of  the  experimental  method  in  attacking  this 
problem  promises  much  for  the  future. 

The  use  of  cloud  or  drift  gas  and  of  charged  explosive 
shells,  bombs,  grenades,  etc.,  are  the  two  methods  by  means  of 
which  gassing  is  usually  accomplished.  The  first  of  these,  al- 
though singularly  successful  when  first  employed,  is  in  reality 
strictly  limited  in  its  application  since  only  those  gases  which  are 
considerably  heavier  than  air  and  which  can  be  provided  in 
enormous  quantities  can  be  thus  employed.  Its  use  is  likewise  de- 
pendent upon  favoring  atmospheric  and  topographical  conditions. 
None  of  these  factors  is  concerned  in  the  dissemination  of 
poisonous  gases  by  means  of  charged  shells  and  grenades,  so  that 
this  method  is  available  at  all  times  for  a  very  large  number  of 
gases  and  volatile  liquids.  In  addition,  gassing,  as  it  occurs 
m  warfare  may  be  brought  about  by  a  number  of  other  methods. 
In  miHtary  mines  it  may  occur  from  exposure  to  either  nitrous 
fumes  or  carbon  monoxide  generated  in  previous  explosions  in 
the  same  area.  Sundell  (80)  states  that  in  the  area  with  which 
he  was  familiar  more  casualties  occurred  during  the  few  days 
subsequent  to  the  explosion  of  a  hostile  mine  than  at  the  time  of 
the  explosion  itself.  The  carbon  monoxide  permeated  the  fri- 
able chalky  soil  or  was  confined  in  fissures  produced  by  the  ex- 
plosion only  to  be  released  by  fresh  workings  or  pufl;ed  out  into 
the  mine  by  the  settling  of  the  soil.  In  naval  warfare  (Carpenter 
(56)),  likewise,  gassing  is  an  important  factor  and  here  the  chief 
hazards  are  from  smoke  and  explosion  gases.  These  may  be 
derived  from  fires  starting  below  deck,  from  funnel  smoke  en- 
tering pierced  ventilators  and  thus  reaching  all  parts  of  the  ship, 
from  the  bursting  charges  of  exploding  enemy  shells,  from  the 
powder  gases  of  the  ship's  own  guns,  or  even  from  overheated 
lacquer  and  paint  on  turret  guns  (in  the  U.  S.  navy  the  breaches 
of  the  guns  are  unpainted).  The  transportation  of  troops  by 
automobile  has  introduced  still  another  gassing  hazard  and  ac- 
cidents similar  to  the  garage  deaths  of  civil  life  are  met  with. 
Such  a  case  is  described  by  Teynac  (81 ) .    Eight  officers  who  were 


being  transported  in  a  closed  automobile  from  one  sector  to  an- 
other were  found  unconscious  on  the  floor  of  the  vehicle  at  the  end 
of  the  three  and  one  half  hour  journey.  It  was  subsequently 
shown  that  exhaust  gases  could  enter  the  enclosed  compartment 
through  the  floor.  In  this  instance  all  of  those  overcome  event- 
ually recovered.  In  both  France  and  Germany  soldiers  have  been 
poisoned  by  arsine,  produced  as  an  impurity  in  the  generation  of 
hydrogen  for  filling  balloons  (Cevidalli  (57)  ). 

Lists  of  the  gases  used  in  the  present  war  have  been  com- 
piled by  Hill  (20),  CevidalH  (57),  Gallo  (66),  Filippini  (64),  and 
others.  Some  of  these  authors  have  included  with  gases  known  to 
have  been  used,  others  said  to  have  been  used  but  not  yet  verified. 
The  list  given  by  A^aughan  (106)  is  the  most  recent  and  complete 
for  it  includes  many  of  the  organic  compounds  which  have  play- 
ed so  large  a  part  in  the  past  year.  Those  gases  and  volatile 
liquids  known  to  have  been  used  include  chlorine,  phosgene, 
hydrocyanic  acid,  phosphine,  arsine,  hydrosulphuric  acid,  dichlore- 
thyl-sulphid  (mustard  gas),  chloropicrine,  acroleine,  methyl- 
chloro-sulphate,  bromide  of  benzyl,  chloracetone,  bromacetone, 
iodacetone,  bromacetic  ether  and  iodacetic  ether.  Others,  the  use 
of  which  has  been  less  authentically  stated  or  implied  are  nitrogen 
peroxide,  carbon  monoxide,  sulphur  dioxide,  bromine,  cyanogen, 
arsenic  trichloride  and  phosphorus  trichloride.  Regardless  of 
their  intentional  use  as  gassing  agents,  carbon  monoxide  and 
nitrous  fumes  have  to  be  considered  because  of  their  production 
as  explosion  gases  and  as  products  of  the  burning  of  explosives 
without  detonation.  In  the  open  there  can  be  but  little  danger 
from  these  two,  but  in  military  mines  and  underground  shelters 
they  play  an  important  part. 

The  pathology  of  many  of  the  gases  above  mentioned  is  at 
present  understood  only  in  the  most  general  way  and  attempts 
to  group  them  according  to  similarity  of  action  are  far  from 
satisfactory.  Arsine,  phosphine,  hydrocyanic  and  hydrosulphuric 
acids  are  known  to  cause  death  directly,  that  is,  by  virtue  of 
their  intrinsic  toxicity.  On  the  other  hand,  chlorine,  phosgene 
and  many  others  are  more  commonly  described  as  causing  an 
asphyxiative  death  by  reason  of  pulmonary  changes.  As  will  be 
seen,  however,  there  are  many  reasons  for  thinking  that  this 
is  but  a  matter  of  degree  and  that  death  may  be  as  direct  and  al- 
most as  immediate  after  chlorine  gassing  as  after  hydrocyanic 
acid.  Similarly,  those  gases  which  are  characterized  by  their 
lacn,'matory  efifect  and  are  thus  grouped  together  are  in  some  in- 
stances extreme  respiratory  tract  irritants  as  well,  and  in  sufficient 
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concentration  may  produce  an  asphyxiative  death  through  pul- 
monary oedema.  The  so-called  mustard  gas  has  both  of  these 
properties,  but  is  still  more  notorious  by  reason  of  the  skin  lesions 
which  it  produces  by  direct  contact.  It  will  thus  be  seen  that  for 
the  present  the  pathology  of  gassing  can  be  considered  only  from 
the  standpoint  of  the  lesions  produced  by  individual  gases. 

Chlorine.  Chlorine  has  a  density  of  2.450,  is  liquid  at 
ordinary  temperatures  under  relatively  low  pressure  and  is  high- 
ly irrespirable.  It  is  therefore  well  suited  to  use  as  a  cloud  or 
drift  gas.  Klotz  (90)  found  that  a  concentration  as  low  as  i  part 
in  10,000  would  produce  acute  poisoning  in  small  animals.  Filip- 
pini  (64)  gives  .05%  as  a  fatal  concentration  while  one  of  .4% 
to  .6%  produces  speedy  death.  In  experimental  animals  death 
may  be  produced  within  one  to  two  minutes  with  higher  per- 
centages. 

The  symptomatology  and  pathology  of  chlorine  gassing  de- 
pend entirely  upon  the  concentration  of  the  gas  and  the  duration 
of  exposure  to  it.  All  show  from  the  first  the  most  intense  irrita- 
tion of  the  respiratory  mucous  membranes  with  incessant  cough- 
ing. Those  most  severely  affected  die  in  the  trenches  within  a 
few  minutes,  with  or  without  haemoptysis,  and  when  found  have 
a  faint  greenish  yellow  appearance  like  that  of  asphyxia  pallida 
(Bradford  &  Elliott  (6)  ).  The  literature  affords  no  record 
of  post  mortem  findings  in  these  immediately  fatal  cases.  In  dogs 
similarly  poisoned,  the  peripheral  vessels  do  not  bleed  at  autopsy 
and  the  lungs  are  found  to  be  shrunken,  dry,  bloodless  and  friable. 
Men  who  survive  the  attack  for  a  few  hours  develop  the  most 
intense  acute  pulmonary  oedema  with  extreme  cyanosis,  dyspnoea 
and  very  abundant  frothy  expectoration,  often  blood  tinged. 
Most  of  the  deaths  occur  in  this  stage.  Autopsies  of  cases  dying 
during  this  asphyxial  stage  show  (Black,  Glenny  &  IMcNee  (5), 
Henry  (18),  and  others)  a  well  marked  inflammation  of  the 
pharynx  and  larynx  without  membrane  formation,  intense  con- 
gestion and  oedema  of  the  trachea  and  larger  bronchi,  and  a  most 
extraordinary  oedema  of  the  lungs  such  that  the  patient  has  liter- 
ally drowned  in  his  own  body  fluids.  Sub-pleural  haemorrhages 
are  practically  always  present,  evidence  of  the  essentially  asphyx- 
iative character  of  the  death.  Sub-epicardial  and  sub-endo- 
cardial  haemorrhages  may  also  be  present.  Intervesicular  emphy- 
sema is  common  and  mediastinal  emphysema  by  no  means  rare. 
In  7%  of  the  cases  (Sisto  (79)  ),  there  is  a  sub-cutaneous 
emphysema  appearing  at  the  base  of  the  neck  and  spreading  over 
the  anterior  surface  of  the  thorax,  reaching  eventually  to  the  ab- 
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domen  and  scrotum.  The  heart  is  dilated,  particularly  on  the  right 
side.  All  abdominal  organs  show  marked  passive  congestion. 
The  stomach  in  all  cases  shows  a  marked  catarrh  and  in  most  cases 
sub-mucous  haemorrhages. 

As  the  intense  oedema  disappears,  the  frothy  sputum  grad- 
ually becomes  more  purulent  and  a  severe  muco-purulent  bronchi- 
tis develops.  In  this  stage  the  damaged  lung  tissue  is  especially 
open  to  bacterial  invasion  and  pulmonary  gangrene  or  pneumonia 
may  terminate  the  picture.  Those  who  have  been  severely  gass- 
ed with  chlorine,  recover  but  slowly  and  for  months  are  dyspnoeic 
and  cyanotic  on  slight  exertion.  Just  what  the  reparative  pro- 
cesses may  be  in  these  cases  is  not  yet  known  but  it  seems  prob- 
able that  there  is  marked  increase  in  the  fibrous  connective  tissue 
of  the  lung  and  that  the  more  severe  cases  undergo  to  some  ex- 
tent an  obliterative  bronchiolitis. 

As  the  most  striking  feature,  both  of  the  symptomatology 
and  of  the  gross  pathology  of  chlorine  gassing,  the  pulmonary 
oedema  has  aroused  much  interest.  Its  appearance  is  so  rapid 
that  it  scarcely  seems  possible  that  it  could  be  purely  inflammatory' 
in  character.  According  to  Hill  (20),  the  exudation  follows  di- 
rectly upon,  and  as  a  result  of,  the  injury  to  the  surface  epithe- 
lium and  underlying  capillaries  and  he  cites  experimental  evidence 
in  support  of  his  belief.  Schafer  (42),  on  the  contrary,  by  a 
series  of  elaborate  studies  on  cats,  rabbits  and  dogs  came  to  the 
conclusion  fhat  chlorine  produces  its  fatal  results  by  causing 
obstruction  of  the  pulmonary  vessels,  amounting  in  some  cases 
to  complete  stasis.  He  also  called  attention  to  the  vicious  circle 
between  oedema  and  vascular  obstruction. 

This  conclusion  of  Schafer's  has  been  supported  and  ex- 
plained by  observations  upon  the  blood  and  circulatory  changes 
in  chlorine  gassing,  which,  taken  as  whole,  represent  the  most 
important  advance  that  has  been  made  in  the  pathology-  of  gassing. 
It  has  been  repeatedly  noted  that  the  blood  of  chlorine  gassed 
patients  coagulates  with  great  rapidity.  So  marked  is  this  change 
that  therapeutic  blood-letting  is  oftentimes  a  matter  of  much  dif- 
ficulty. The  dark  colored,  thick,  viscid  blood  flowing  sluggishly 
from  even  large  veins  is  frequently  described.  Pulmonary  throm- 
boses and  infarction  are  also  noted  in  the  earher  autopsy  reports 
but  no  great  stress  is  laid  upon  their  importance,  yet  thromboses 
elsewhere  in  the  body  are  mentioned  in  case  reports  with  signifi- 
cant frequency.  For  instance:  Giroux  (13),  describes  a  case 
of  hemiplegia  consequent  to  chlorine  gassing  which  he  attributes 
to  the  thrombosing  action  of  chlorine;  Sisto  (79),  notes  throm- 


bosis  of  a  brachial  artery;  Bradford  and  Elliott  (6),  record  three 
cases  with  vascular  obstruction  in  the  lower  extremities,  with 
progressive  loss  of  the  arterial  pulse,  coldness  and  lividity  of  the 
limb  and  threatened  gangrene;  Kramer's  (91)  case  showed  pul- 
monary and  coronary  thrombosis  together  with  a  parietal  throm- 
bus of  the  left  ventricle;  Boldireff  (83),  warns  that  there  must 
be  no  rubbing  of  the  gassed  patient  in  order  to  warm  him  as  this 
is  liable  to  induce  embolism.  Pozhariski  (39),  finds  that  among 
the  severe  changes,  noted  in  cases  dying  in  the  first  twelve  hours 
after  chlorine  gassing,  is  the  marked  increase  in  the  coagulability 
of  the  blood  rendering  it  thick  and  unable  to  circulate  freely. 
He  finds  white  thrombi  in  many  cases  and  concludes  that  the 
blood  changes  and  thrombus  formation  so  embarrass  the  work 
of  the  heart  that  tissue  asphyxia  results.  He  further  states  that 
embolism  and  infarction  are  to  be  expected  among  the  complica- 
tions. 

Hake  (15)  investigated  the  direct  action  of  chlorine  upon  the 
blood  in  vitro,  but  the  conditions  of  his  work  were  not  such  as  to 
throw  light  upon  the  factor  of  coagulability.  He  did  find,  how- 
ever, that  the  characteristic  dark  bands  of  the  oxyhemoglobin 
absorption  spectrum,  as  obtained  in  dilute  blood,  are  discharged  by 
adding  chlorine  water  drop  by  drop  and  that  if  chlorine  gas  is 
allowed  to  bubble  through  dilute  blood,  the  iron  of  the  hemo- 
globin, at  least  in  part,  passes  into  solution  in  the  colorless  filtrate 
and  can  be  there  demonstrated  by  the  usual  tests.  He  calls  at-' 
tention  to  this  permanent  destruction  of  the  hemoglobin  as  a 
possible  explanation  of  the  immediately  fatal  cases  of  chlorine 
gassing,  since  this  change  if  it  takes  place  in  the  human  body 
would  be  more  serious  even  than  the  more  or  less  temporary 
fixations  of  carbon  monoxide  and  cyanogen  with  hemoglobin. 

The  recently  published  work  of  Klotz  (90)  is  an  important 
contribution  to  the  study  of  the  blood  changes  in  chlorine  gass- 
ing. He  finds  that  in  severely  and  fatally  gassed  animals  there  is 
microscopical  evidence  of  coagulation  within  the  dilated  capillar- 
ies. While  this  may  be  the  result  of  the  abstraction  of  fluid,  as 
may  also  be  the  increased  viscosity  of  the  blood,  it  seems  more 
probable  that  the  local  and  direct  effect  of  the  chlorine  hastens 
coagulation  for  he  shows  that  human  blood  in  an  atmosphere  of 
i-iocxD  chlorine  coagulates  in  about  15  seconds  and  more  rapidly 
in  stronger  concentrations.  He  does  not,  however,  assign  this  as 
the  sole  reason  for  the  acute  deaths.  '"It  would  appear  that  the 
acute  deaths  of  the  experimental  animals  were  the  direct  result  of 
obstruction  of  the  pulmonary  circulation  and  that  the  presence 


of  the  pulmonary  oedema  was  a  factor  in  this  regard."  If  the 
individual  lives  somewhat  longer,  the  fatal  result  is  more  partic- 
ularly associated  with  the  oedema. 

It  will  thus  be  seen  that  the  most  important  action  of  chlorine 
is,  perhaps,  its  power  to  lower  the  coagulation  time  of  the  blood. 
If  further  experimental  work  supports  this  view,  it  will  complete- 
ly alter  all  former  conceptions  of  the  pathology  of  chlorine  gass- 
ing. As  a  working  hypothesis,  it  explains  the  immediate  deaths; 
the  dry  and  almost  bloodless  condition  of  the  lungs  in  animals 
gassed  with  rather  high  concentrations;  the  initiation  of  the  vic- 
ious circle  which  includes  pulmonar}-  stasis,  pulmonary  oedema 
and  cardiac  dilatation;  and  the  thrombosis,  infarction,  embolism 
and  multiple  haemorrhages  which  are  part  of  the  clinical  picture. 

The  changes  in  the  cellular  elements  of  the  blood  are  ap- 
parently not  important.  The  erythrocyte  count,  as  reported,  is 
usually  about  normal  although  the  concentration  of  the  blood  b}^ 
the  extreme  pulmonary  oedema  must  be  remembered.  Evidence 
of  a  slight  hemolytic  icterus  has  been  given  in  a  few  case  reports, 
but  hemolysis  does  not  play  any  great  part.  Heitz  (i6)  quotes 
below  that  the  hemoglobin  reading  of  fifteen  subjects  examined 
on  the  eighth  to  eleventh  day  averaged  ioo%.  The  white  cells 
in  this  same  series  of  cases  ranged  from  7000-10,000.  ^Miller 
(97)  finds  that  a  case  which  has  been  gassed  sufficiently  severely 
to  produce  symptoms  lasting  for  some  time  shows  a  more  or  less 
marked  relative  lymphocytosis  which  takes  some  time  to  develop, 
three  to  four  months,  at  least.  This  he  attributes  to  chronic 
inflammatory  changes  in  the  lung. 

The  gastro-intestinal  lesions  in  chlorine  gassing  are  also 
important.  Acute  epigastric  pain,  with  vomiting,  oftentimes 
bloody,  is  very  frequently  one  of  the  early  manifestations.  Alter- 
ed blood  may  be  vomited  for  several  days  following  the  gas  attack 
and  those  who  have  been  at  all  seriously  affected  usually  show 
anorexia  and  intolerance  of  food.  Leoper,  Peytel  and  Sabadini 
(30)  describe  cases  which  had  unmistakable  signs  of  a  severe 
erosive  gastritis,  eventually  relieved  by  bicarbonate  of  soda  and  a 
milk  diet.  Reference  has  already  been  made  to  the  post  mortem 
changes  in  the  stomach;  congestion,  petechial  haemorrhages, 
patches  of  bloody  suffusion  and  in  some  cases  ulcerations.  Brad- 
ford and  Elliott  (6)  found  the  stomach  full  of  blood  in  two  out 
of  sixteen  autopsies.  Similar  but  less  marked  changes  have  been 
described  for  the  duodenum.  Sergent  and  Agnel  (43)  attribute 
the  gastric  changes  to  local  caustic  action  from  swallowing  the 
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gas.     They  are  more  probably  asphyxiative,  embolic  or  throm- 
botic. 

In  regard  to  changes  in  the  central  nervous  system  Neiding 
(lOo)  states  that  of  274  cases  of  drift  gas  poisoning  (probably 
chlorine  but  possibly  chlorine  combined  with  phosgene)  more 
than  50%  presented  objective  nervous  manifestations.  The  head- 
ache and  feeling  of  extreme  fatigue  are  considered  by  Bradford 
and  ElHott  (6)  as  signs  of  toxic  lesions  of  the  central  nervous 
system  but  they  found  no  gross  changes  in  the  brain  at  autopsy. 
Miliary  haemorrhages  are  described  by  several  but  they  seem  to 
be  a  much  less  constant  finding  in  chlorine  than  in  phosgene 
poisoning. 

Chlorine  gassing  does  not  produce  characteristic  paren- 
chymatous changes  in  either  liver  or  kidneys.  Surprisingly  few 
cases  have  shown  albuminuria.  After  the  first  week  the  per- 
centage is  higher  but  this  is  doubtless  to  be  attributed  to  the  ad- 
vent of  pulmonary  infections.  Bradford  and  Elliott  (6)  found 
that  in  all  men  dying  in  the  second  week  the  kidneys  showed 
the  changes  of  a  moderate  acute  parenchymatous  nephritis,  yet 
none  of  them  had  had  oedema  and  only  one  uraemic  symptoms ; 
and  the  authors  emphasize  the  usual  absence  of  albumin  and 
casts  in  their  gassed  cases. 

Sergent  and  Agnel  (43)  suggest  that  the  feeling  of  general 
weakness,  the  great  fatigue,  the  hypotension  and  fall  of  tempera- 
ture call  to  mind  the  phenomena  of  suprarenal  insufficiency.  Voi- 
venal  and  Martin  (107)  insist  that  gassed  cases  show  a  suprare- 
nalitis  with  insufficiency.  There  is,  however,  no  gross  or  micro- 
scopical evidence  of  structural  changes  in  the  adrenal  in  cases 
known  to  be  due  to  uncomplicated  chlorine  poisoning. 

Phosgene.  COCk,  carbonyl-chlorid.  Phosgene  is  a  liquid 
which  boils  at  8.2°  giving  off  a  colorless  gas  which  is  exceedingly 
suffocating  and  irritative.  The  density  of  the  gas  is  3.49  as  com- 
pared to  air.  It  is  used  both  as  a  shell  gas  and  a  drift  gas,  in 
the  latter  case  usually  mixed  with  nine  parts  of  chlorine. 

Phosgene  poisoning  closely  resembles  chlorine  poisoning  but 
is  considered  by  all  as  being  more  serious.  Vaughan  (106)  says 
that  phosgene  is  twenty-four  times  as  effective  as  chlorine  and 
Filippini  (64)  gives  0.25%  as  a  concentration  which  is  rapidly 
fatal.  The  toxic  action  has  been  attributed  to  carbon  monoxide 
produced  by  decomposition  in  the  presence  of  water  according  to^ 
the  formula, — • 

2  C0Ck+H,0=2  CO+4  HCl+2  O. 

but  this  is  probably  not  the  true  explanation. 


The  pre-war  literature  dealing  with  the  legions  of  phosgene 
poisoning  has  been  reviewed  by  Filippini  (64).  He  cites  the  cases 
of  ■Nliiller  and  of  Roos  as  reported  by  Bilancioni.  One  of 
]\Itiller's  cases  came  to  autopsy  showing  a  marked  dilatation  of  all 
the  chambers  of  the  heart.  The  five  cases  of  Roos  showed  in 
life,  cough,  cardiac  dilatation,  weak  pulse,  marked  cyanosis, 
polycythemia,  marked  leucocytosis  with  lymphopenia,  and  al- 
bumin, indican,  urobilin  and  casts  in  the  urine.  Autopsy  of  the 
two  cases  which  died  showed  focal  pneumonia,  sub-pleural  haem- 
orrhages, acute  bronchitis,  multiple  thromboses  of  the  pulmonary 
arteries,  fatty  degeneration  of  liver  and  spleen,  and  minute  throm- 
boses of  cerebral  and  intestinal  vessels. 

In  experimental  phosgene  gassing  of  rabbits  and  cats  Bil- 
ancioni (54)  found  the  most  severe  contact  lesions,  the  mucosa 
of  larynx,  trachea  and  larger  'bronchi  being  in  a  state  of  necro- 
biosis and  desquarnating  in  large  strips.  There  was  marked  pul- 
monary oedema  and  congestion  with  thromboses  and  haemorr- 
hagic  infarctions.  In  some  cases  the  intrinsic  laryngeal  muscles 
showed  fragmentation,  which  he  thinks  may  have  been  due  to, 
or  favored  by,  the  convulsive  opening  and  closing  of  the  larynx. 
The  laryngeal  lesions,  particularly  the  haemorrhages  into  the 
sub-mucosa,  and  the  extreme  pulmonary  oedema  he  considers  the 
most  important  features. 

Similar  pulmonary  lesions  are  found  in  the  human  cases, 
and  the  occurrence  of  thromboses  is  also  repeatedly  mentioned. 
The  Italian  writers  emphasize  the  frequency  of  thrombosis  of 
mesenteric  vessels  resulting  in  some  cases  in  a  diffuse  necrotic 
enteritis  and  localized  peritonitis.  Punctiform  haemorrhages  in 
the  brain  are  also  a  frequent  finding.  These  are  considered  by 
Mott  (98)  as  of  embolic  origin,  possibly  due  to  pigment  granules 
of  altered  hemoglobin.  In  the  brains  of  two  cases  of  drift 
gas  poisoning  he  found  the  white  matter  peppered  with  innumer- 
able haemorrhages,  each  about  the  size  of  a  pin  head.  These  were 
microscopically  like  those  of  carbon  monoxide  poisoning  except 
that  the  haemoglobin  appeared  to  have  been  largely  converted  into 
chocolate  colored  granules,  a  change  which  he  thinks  may  have 
been  due  to  the  action  of  hydrochloric  acid,  liberated  from  the 
phosgene,  in  converting  the  haemoglobin  into  acid  haematin. 

Bromixe.  Density  as  compared  to  air,  5.52.  Boiling  point, 
59-.  Although  organic  bromine  compounds  are  now  being  used 
extensively,  there  is  little  evidence  in  the  literature  to  indicate 
that  bromine  itself  has  ever  been  employed.  Animal  experiment- 
ation has  been  carried  on  with  it  in  this  connection,  however,  to 
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an  extent  second  only  to  that  in  the  case  of  chlorine.  Symes  (46) , 
and  Symes  and  Golla  (47),  using  a  high  concentration  of  bromine 
vapor  on  pithed  cats,  found  a  marked  obstruction  of  the  air-way 
which  they  believed  to  be  due  in  part  to  spasm  of  the  bronchial 
musculature.  Failing  to  relieve  this  by  intravenous  use  of  atro- 
pine, although  the  inhalation  of  stramonium  fumes  was  consist- 
ently successful,  they  concluded  that  the  bronchial  circulation  had 
been  obstructed  to  such  a  degree  that  the  muscle  could  be  reach- 
ed by  local  application  only.  This  is  of  great  interest  in  con- 
nection with  circulatory  obstruction  in  those  severely  gassed  with 
chlorine.  Hill  (20)  found  that  bromine  vapor  in  a  i-iooo  con- 
centration killed  the  mucous  membrane  of  the  trachea  so  that  it 
might  be  stripped  off  by  violence  of  the  respiratory  efforts  and  be 
drawn  into  the  larger  bronchi,  forming  a  tree-like  cast  which  suffo- 
cated the  animal.  In  general,  bromine  resembles  chlorine  in  its  ac- 
tion, but  is  much  more  irritating  to  the  conjunctiva  and  the  mucosa 
of  the  upper  respiratory  tract,  while  there  is  reason  for  believing 
that  the  pulmonary  changes  are  not  quite  as  marked.  If  used  in 
warfare  as  a  shell  gas,  the  well  known  cutaneous  lesions  would 
be  an  important  part  of  the  pathological  complex.  . 

Hydrocyanic  Acid.  HCN.  Clear  liquid,  boiling  at  26°. 
Density  as  a  gas,  0.948  compared  to  air.  Hydrocyanic  acid  is  being 
used  intensively  as  a  shell  gas.  Its  boiling  point  is  such  that  it  is 
well  adapted'  to  this  use.  Its  direct  and  immediately  lethal  toxic- 
ity as  well  as  the  practical  absence  of  anatomic  lesions  are  well 
known,  and  its  use  in  warfare  has  thus  far  produced  nothing  new 
in  this  regard. 

Hydrosulphuric  Acid.  HoS.  Colorless  gas  of  character- 
istic odor.  Density  compared  to  air,  1.191.  Gaseous  at  all  or- 
dinary temperatures  and  pressures.  Other  than  reports  of  its  use, 
little  information  in  regard  to  poisoning  with  hydrosulphuric  acid 
gas  has  appeared  in  the  war  literature.  Filippini  (64)  says  that 
death  may  follow  its  inhalation  at  a  concentration  of  but  .07-.08 
per  cent,  if  continued  for  some  time,  and  that  1,5-2.0  per  cent  is 
rapidly  fatal. 

PhosphinE.  PHg,  density  1.214,  and  Arsixe,  AsHg,  den- 
sity 2.695,  have  both  been  used  in  warfare.  The  lethal  concen- 
tration of  the  former  is  given  as  0.025%.  It  kills  directly  by 
virtue  of  its  own  toxicity.  In  addition  to  its  use  as  a  weapon 
of  off'ense,  arsine  assumes  some  importance  as  a  source  of  ac- 
cidental gassing.  This  possibility  in  connection  with  the  genera- 
tion of  hydrogen  for  filling  balloons  has  already  been  mentioned. 
It  has  also  been  reported  as  one  of  the  many  hazards  to  which  the 
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crews  of  submarines  are  exposed.  In  arsine  gassing,  death  is 
usually  delayed,  occurring  from  the  second  to  the  sixth  day.  Ex- 
treme hemolysis,  icterus,  haematuria  and  prostration  dominate  the 
clinical  picture. 

Sulphur  Dioxide.  SOo.  Density,  2.21.  Sulphur  dioxide 
is  easily  liquefied  by  cold  and  pressure  and  has  been  used,  ac- 
cording to  Lung  (31),  in  hand  grenades,  filled  with  the  liquid 
and  provided  with  a  small  bursting  charge  to  scatter  the  contents 
when  thrown.  It  is  a  respiratory  irritant  and  in  sufficient  con- 
centration produces  pulmonary  lesions  and  asphyxia.  It  is  not 
effective  unless  comparatively  concentrated  and  apparently  has 
not  been  much  used  as  it  is  mentioned  by  but  a  few  authors. 

XiTROUS  Fumes.  N^Og,  nitrous  anhydride,  density  2.63; 
and  XOo,  nitrogen  peroxide,  density  1.57.  In  the  first  few  months 
of  the  gas  attacks  many  writers  believed,  probably  incorrectly, 
that  the  oxides  of  nitrogen  were  being  used.  There  was  little  to 
support  this  view  and  nitrogen  compounds  are  too  valuable  to  be 
used  in  this  manner,  but  the  oxides  are  nevertheless  important  as 
detonation  gases  from  many  of  the  high  explosives  now  used. 
This  hazard  is  also  met  with  in  civil  life  as  described  by  Watt  and 
Irvine  (51)  for  the  Transvaal  mines,  where  burning  blasting 
gelatin  produces  these  fumes.  One  of  the  most  characteristic 
features  of  nitrogen  peroxide  poisoning  is  its  dela3'ed  action. 
Hill  (20)  calls  attention  to  the  fact  that  firemen  exposed  to  the 
fumes  of  nitric  acid  are  unaft'ected  at  the  time  but  develop  a  fatal' 
inflammation  of  the  lungs  during  the  next  twelve  hours.  Gassing 
with  nitrous  oxides  as  it  occurs  on  board  ship  is  discussed  by 
Ohnesorg  (72)  in  a  review  of  the  work  of  Esch.  There  is  usually 
a  little  headache,  cough  and  tightness  of  the  chest  which  soon 
passes  off.  Then  in  six  to  eight  hours  there  is  dyspnoea,  cough, 
bloody  serous  expectoration  and  death  from  asphyxia  and  heart 
failure  occurs  in  about  forty-eight  hours.  At  autopsy  there  are 
found  pulmonary  congestion,  oedema,  and  marked  inflammation 
of  the  mucosa  of  the  trachea  and  larger  bronchi.  A  bronchiolitis 
obliterans  may  develop  in  the  lungs  of  those  not  fatally  gassed. 

Carbon-  ]\Ioxoxide.  CO.  Density,  0.9678.  Like  nitrous 
fumes,  carbon  monoxide  was  thought  by  many  to  have  been  one 
of  the  gases  used  in  the  early  attacks.  Its  lightness  and  the  fact 
that  it  can  be  liquefied  only  by  extremes  of  temperature  and 
pressure  make  it  entirely  unsuited  to  use  as  either  a  cloud  or  shell 
gas.  Its  importance,  as  mentioned  above,  is  due  to  its  production 
in  enormous  quantities  as  a  detonation  gas.  Readily  diffused  in 
the  open,  it  becomes  exceedingly  dangerous  when  encountered  in 
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military  mining.  It  can  be  readily  detected,  even  in  minute  quant- 
ity, by  the  use  of  mice  or  canary  birds,  which  are  susceptible  to 
about  0.05  to  0.06%.  Breathing  of  otherwise  normal  air  con- 
taining 0.2%  of  CO  for  several  hours  will  usually  cause  death 
and  0.1%  may  be  fatal  through  cumulative  action.  Basing  his 
report  upon  cases  due  to  carbon  monoxide  gassing  in  military 
mines  Sundell  (80)  gives  a  very  good  description  of  the  clinical 
picture.  The  premonitory  symptoms  are  heaviness  and  loss  of 
power  in  the  limbs  and  giddiness  or  light-headedness.  The  loss 
of  power  of  the  extremities  may  be  so  marked  that  the  victims 
are  unable  to  escape  although  conscious  that  they  are  being  over- 
come, or  they  may  fall  from  the  ladders  in  trying  to  climb  out 
of  the  mine.  He  notes  that  these  men  usually  show  pallor  rather 
than  the  classical  pink  color.  Vomiting  is  an  almost  constant 
symptom  and  headache  usually  comes  on  when  the  men  are 
brought  out  to  the  fresh  air.  In  the  non-fatal  cases  this  is  a  very 
persistent  symptom.  At  autopsy  the  chief,  and  often  the  sole, 
lesions  are  punctate  cerebral  haemorrhages  sometimes  with  ecchy- 
moses  in  the  meninges.  Through  this  finding,  the  pathology  of 
carbon  monoxide  poisoning  makes  contact  with  that  of  shell 
shock,  the  occurrence  of  similar  haemorrhages  in  shell  shock  hav- 
ing raised  the  question  of  a  common  etiology.  This  problem 
has  been  investigated  by  JNIott  (98)  and  others. 

Chloropicrine;,  Acroleine,  Dibromacetone,  Methyl- 
CHLORO-SULPHATE  and  probably  other  organic  compounds 
(Vaughan  (106),  Filippini  (64))  have  been  used  for  their  lethal 
effect.  The  literature  as  yet  gives  no  detailed  discussion  of  their 
pathology.  In  general,  they  are  irritants  to  conjunctival  and 
respiratory  mucosae  and  probably  produce  an  asphyxial  death 
through  pulmonary  oedema. 

Bromide  of  Benzye,  Monocheoracetone,  Bromacetone, 
loDACETONE,  Bromacetic  Ether,  loDACETic  Ether,  and  other 
compounds  are  used  primarily  for  their  lacrymatory  effect.  Be- 
tween this  group  and  the  preceding  no  sharp  line  can  be  drawn. 
The  lacrymatory  gases  are  usually  liquids  at  ordinary  tempera- 
tures and  are  scattered  from  shells  and  hand  grenades.  The  heat 
of  explosion  probably  suffices  to  vaporize  the  liquid  as  the  boiling 
points  of  most  of  these  substances  range  between  110°  and  130° 
(Filippini  (64)  ).  Concentrations  of  some  of  the  bromine  com- 
pounds as  low  as  one  part  in  several  millions  are  said  by  Hill  (20) 
to  render  men  ineffective  through  lacrymation  and  photophobia. 
There  are  several  articles  dealing  wuth  the  lesions  produced  by 
unidentified  members  of  this  group  but  this  is  otherwise  an  un- 
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worked  field.  Tremolieres  and  Loew  (i)  report  upon  five  sold- 
iers gassed  with  shells  which  gave  ofif  a  heavy,  acrid,  suft'ocating 
3-ellowish  smoke.  They  felt  a  severe  smarting  compelling  them 
to  close  their  eyes,  and  sharp  pain  in  the  throat  with  violent 
cough.  They  felt  stupefied  and  two  lost  consciousness.  In  the 
open  air,  they  revived  but  continued  to  have  constant  lacrymation 
and  photophobia.  After  several  hours  sight  was  obscured  and  they 
believed  themselves  blind.  Three  had  watery  greenish  vomitus. 
When  seen  about  thirty-six  hours  after  gassing  there  was  intense 
congestion  of  bulbar  and  palpebral  conjunctivae,  constant  lacry- 
mation and  a  marked  opacity  of  the  cornea  so  that  fingers  could 
be  counted  only  with  great  difficulty.  Purulent  bronchitis  and 
broncho-pneumonia  developed.  There  was  constant  cough  and 
the  greenish  yellow  purulent  sputum  was  often  blood  streaked. 
All  suft'ered  profound  psychical  and  physical  depression.  The 
blood  count  showed  the  red  cells  moderately  reduced  in  number, 
the  leucocytes  increased.  There  were  some  nucleated  reds  and 
coagulation  was  rapid.  At  no  time  were  there  albumin,  sugar  or 
bile  pigments  in  the  urine.  These  patients  all  recovered,  the 
lung  signs  clearing  up  in  ten  days  to  three  weeks  and  eventually 
the  corneal  opacity  likewise  disappeared,  leaving  normal  vision. 
The  authors  note  the  reduction  of  the  red  blood  cells  without 
haemoglobinuria  or  haemolytic  icterus  as  an  interesting  feature  of 
these  cases.  Agasse-Lafont  and  Roux  (82)  report  another  group 
of  cases  gassed  by  an  unidentified  lacrymatory  gas.  All  of  the 
five  men  under  observation  had  persistent  vomiting  after  each 
meal  for  several  days  and  then  developed  all  the  symptoms  of 
gastric  erosion  or  ulcer.  One  vomited  blood  on  two  occasions. 
Another  had  melaena  and  the  erosion  seemed  to  be  in  the  duode- 
num. Gastro-enterostomy  was  done  in  this  case  and  all  symp- 
toms subsided.  These  case  reports  suggest  vascular  or  haemic 
changes  similar  to  those  found  in  phosgene  gassing. 

"Mustard  Gas,"  Dichlorethylsulphide.  The  so-called 
mustard  gas  has  been  in  use  by  the  Germans  since  July,  19 17.  It 
is  used  entirely  by  means  of  shells  and  is  scattered  in  liquid  form 
by  the  bursting  charge.  It  requires  special  mention  since  it  pro- 
duces the  most  severe  chemical  burns  as  well  as  being  lacrymog- 
enous  and  a  respiratory  irritant.  The  following  data  are  largely 
taken  from  IMandel  and  Gibson  (95).  A  slight  odor  of  mustard 
is  experienced  at  the  time  of  gassing  but  little  else.  After  a  free 
period  of  from  four  to  sixteen  hours,  during  Avhich  the  patient 
usually  continues  his  duties,  there  is  epigastric  distress  and  violent 
vomiting.     The  cardinal  symptoms  are  (i)  conjunctivitis,  photo- 
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phobia  and  lacrymation,*  (2)  irritative  laryngitis  and  bronchitis, 
persistent  cough,  serous  to  haemorrhagic  expectoration;  (3) 
burns  of  hands,  face,  genitals,  buttocks,  shoulders  and  back.  In 
the  less  severe  cases,  the  skin  may  be  merely  pigmented,  brown- 
ish black,  and  harsh  to  the  touch.  Later  this  will  be  followed  by 
desquamation.  More  often  there  is  distinct  blistering  with  vesicles 
varying  in  size  from  that  of  a  millet  seed  up  to  4  or  5  inches 
in  diameter.  Second  degree  burns  are  not  uncommon.  (Through 
a  personal  communication  the  writer  has  learned  of  a  chemist 
who  received  a  deeply  sloughing  burn  from  a  drop  of  dilute  solu- 
tion of  this  liquid  running  across  the  back  of  the  hand  although 
the  accident  was  observed  and  the  hand  promptly  washed.)  In 
severe  cases  of  gassing  with  "mustard  gas"  death  may  occur  early 
from  pulmonary  oedema.  Bronchopneumonia  is  the  most  com- 
mon complication.  Albuminuria  is  not  uncommon  but  true 
nephritis  extremely  rare. 

From  this  survey  of  the  literature  it  will  be  seen  that  the 
pathology  of  gassing,  particularly  as  applied  to  the  chemical  war- 
fare of  the  past  twelve  months  in  which  little  known  organic 
compounds  play  the  chief  part,  has  yet  to  be  written.  The  ac- 
tion of  each  of  these  organic  compounds  is  a  problem  in  itself 
which  can  be  properly  approached  only  from  the  experimental 
standpoint.  The  rapidity  with  w^hich  this  is  done  may  be  the  lim- 
iting factor  in  developing  a  rational  therapy. 

The  accompanying  bibliography  comprises  as  far  as  possible 
all  the  important  titles  on  gassing  in  modern  warfare  including 
those  which  deal  with  prevention  and  treatment  as  well  as  with 
symptomatology  and  pathology.  About  sixty  titles  have  been 
omitted.  These  are  chiefly  editorial  notes,  short  reviews  or  popu- 
lar articles  of  no  scientific  value.  On  the  other  hand,  about  fifty 
references  not  found  in  the  bibliography  distributed  from  Wash- 
ington are  included  in  this  list. 
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In  1913  the  writer  published  in  the  International  CHnics, 
Vol.  4,  S.  2T,,  57  pp.,  a  very  complete  monograph  on  "Traumatic 
Lipaemia  and  Fatty  Embolism.''  The  material  for  this  work  had 
been  put  together  in  1907  for  publication  in  book  form,  but  such 
publication  had  been  deferred.  The  leading  facts  of  the  article, 
however,  have  been  used  in  the  authors  teaching  work  for  more 
than  ten  years,  and  were  applied  at  the  beginning  of  the  War  in 
special  courses  on  War  Pathology  to  the  conditions  resulting 
from  bone  fractures  received  in  warfare.  Therefore  the  recent 
publication  by  the  Atlantic  Monthly  Press  of  William  Townsend 
Porter's  "wonderful  discovery"  that  fat  embolism  of  the  pulmon- 
ar}''  capillaries  "is  a  frequent,  if  not  the  most  frequent,  cause  of 
shock  as  seen  on  the  battle-field"  deserves  a  critical  review  be- 
cause of  the  ignorance  or  the  deliberate  ignoring  of  the  literature 
of  American  medical  science  shown  in  this  literary  article.  The 
offense  is  the  greater  because  the  author  of  "Shock  at  the  Front'' 
makes  it  clear  that  his  work  was  carried  out,  and  evidently  pub- 
lished, under  the  auspices  of  the  Rockefeller  Institute  for  INIed- 
ical  Research.  Porter's  discovery  is  revealed  in  paragraphs 
scattered  through  a  Atlantic  ^Monthly  literary  setting,  as  follows : 

Page  44. — "The  Surgeons  at  Compiegne  had  noticed  that  shock  came 
on  chiefly  after  wounds  of  the  great  bones,  such  as  the  thigh-bone,  and 
after  multiple  wounds  through  the  skin  and  subcutaneous  fat,  as  from  a 
shower  of  shell-fragments.  These  facts  seemed  very  significant,  although 
I  little  knew  at  the  time  that  they  would  at  length  lead  me  to  the  dis- 
covery of  the  cause  of  shock." 

Page  pj. — "I  could  not  rest,  I  was  still  pursued  by  the  imperious  fact 
that  shock  was  most  frequent  after  fractures  and  after  multiple  wounds 
through  the  subcutaneous  fat.  I  took  refuge  in  my  laboratory,  in  experi- 
ment after  experiment.  The  cause  of  shock  was  found,  and  a  new  remedy." 
Page  Qj. — "Since  the  fracture  of  the  bone  is  apparently  a  factor  in 
shock,  and  since  the  absorption  of  a  chemical  substance  was  excluded,  the 
mischief  might  be  due  to  a  mechanical  agent.  Now,  the  bone-marrow  is 
very  rich  in  fat,  and  it  has  long  been  known  that  after  fractures  of  the 
femur  large  numbers  of  fat-globules  appear  in  the  blood,  in  which  the 
globules  circulate  until  they  enter  the  capillaries  in  the  brain  and  other 
organs.  When  a  large  fat-globule  enters  one  of  these  small,  hair-like 
vessels,  it  sticks  fast,  the  blood  can  no  longer  flow  through  that  capillary, 
and  the  cells  supplied  by  that  blood  can  no  longer  get  food  and  oxygen. 
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"All  this  is  well  understood.  For  more  than  two  centuries  observa- 
tions have  been  made  by  pathologists  on  changes  in  the  tissues,  following 
the  injection  of  fat  into  the  blood-vessels  of  animals*  Indeed  a  condition 
suggesting  shock  has  incidentally  been  observed  here  and  there  in  the 
course  of  these  studies,  although  I  did  not  know  of  these  chance  observa- 
tions until  long  after  my  own  experiments.  No  one,  however,  had  de- 
clared or  attempted  to  prove  that  the  entrance  of  fat  into  the  blood- 
vessels was  the  cause  of  shock  as  seen  on  the  battle-field.  The  pathologists 
were  after  other  game.  They  were  interested  in  the  anatomical  changes 
in  the  tissues  following  the  blocking  of  the  capillaries.  Since  a  falling 
blood-pressure  is  the  out-standing  symptom  of  shock,  the  proof  demanded 
(i)  that  fat-globules  should  be  injected  into  the  vessels;  (2)  that  the 
blood-pressure  should  be  measured;  (3)  that  the  blood-pressure  should 
fall  gradually  as  it  does  in  shock;  (4)  that  the  other  symptoms  seen  in 
wounded  soldiers  should  be  accurately  reproduced  in  the  injected  animal. 
The  other  symptoms  are  a  feeble  and  rapid  heart-beat,  frequent  and  shal- 
low respiration,  pallor,  low  temperature,  diminished  sensibility  and  appar- 
ent unconsciousness. 

"On  February  2,  1917,  the  crucial  experiment  was  made.  An  instru- 
ment for  recording  the  blood-pressure  in  the  carotid  artery  of  an  anaesthe- 
tized cat  was  arranged  to  write  its  record  on  a  moving  surface  of  smoked 
paper.  When  the  normal  pressure  was  in  record,  a  little  less  than  a  tea- 
spoonful  of  olive  oil  was  injected  into  the  jugular  vein.  Thereupon  the 
blood-pressure  began  to  fall,  and  the  animal  soon  showed  all  the  phenomena 
of  shock  observed  in  the  wounded  soldier. 

"My  attention  was  then  directed  to  the  discovery  of  a  new  remedy. 
Following  the  plugging  of  the  capillaries  by  fat  the  arteries  and  heart  are 
partially  emptied,  and  the  blood  collects  in  the  veins,  especially  in  the  large 
and  numerous  abdominal  veins.  In  fact,  the  patient  may  be  said  to  bleed 
to  death  in  his  own  veins  since  the  quantity  of  blood  left  in  the  arteries 
does   not   suffice   for  the   nutrition   of  the   cells   of  the  brain   and   other 


Porter  then  proposes  briefly  remedies  for  the  condition,  such 
as  changing  the  physical  condition  of  the  fat  emboli,  draining  the 
blood  from  the  veins  by  means  of  the  respiratory  pump,  and 
finally  the  forcing  of  respiration  by  means  of  increased  content 


*  As  a  matter  of  fact  the  history  of  lipaemia  and  fatty  embolism  be- 
gins with  the  experimental  work  of  Magendie  during  the  years  1821-36. 
The  fact  that  Lower  in  1669,  and  others  later,  made  intravenous  inejc- 
tions  of  large  amounts  of  milk  into  dogs  has  sometimes  been  referred  to 
as  the  beginning  of  the  history  of  fat-embolism ;  but  the  tissue  changes 
produced  by  such  expermiental  work  were  first  noted  in  a  gross  way  by 
Magendie. — Editor. 
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of  carbon  dioxide  in  the  inspired  air ;  but  without  apparent  great 
success  for  any  one  of  these  methods.     He  proceeds : 

Page  135. — "Save  a  few  wounds  of  the  abdomen,  in  which  the  blood- 
vessels or  their  nerves  in  that  great  vascular  region  were  probably  directly 
injured,  there  has  been  no  case  of  shock  except  after  shell-fractures  of  the 
thigh,  and  after  multiple  wounds  through  the  subcutaneous  fat.  In  this 
closure  of  the  capillaries  by  fat-globules  is  known  to  take  place.  This  is 
strong  support  for  my  discover^'  that  shock  may  be  produced  in  animals 
bj'  injecting  fat  into  the  veins." 

Page  150. — -"I  found  an  electrical  method  useful  against  shock  in 
animals,  but  I  have  not  yet  succeeded  in  adopting  this  method  for  use 
upon  man. 

"In  August,  1917,  I  sailed  for  my  own  country,  bearing  with  me  the 
certainty  that  fat  embolism  is  a  frequent,  if  not  the  most  frequent,  cause 
of  shock  as  seen  on  the  battle-field  and  the  further  certainty  that  the 
carbon-dioxide  treatment  is  of  advantage." 

This  is  Porter's  most  complete  statement  of  his  work,  al- 
though in  the  Boston  Medical  and  Surgical  Journal,  ipi/, 
CLXXVI,  page 248,  he  makes  a  brief  assertion,  without  evidence, 
that  fat  embohsm  is  a  cause  of  shock.  He  further  states  that 
"Fat  in  the  blood  stream  is  not  injurious  per  se;  its  injurious 
effects  are  the  product  of  fat  embohsm.''  See  also  Camp.  rend. 
Acad.  d.  Sc,  1917,  16^,  164. 

It  is  very  apparent  from  Porter's  book  and  article  that  he  has 
no  knowledge  of  the  pathology  of  traumatic  lipaemia  and  fatty 
embolism  beyond  the  obstruction  of  the  capillaries,  the  engorge- 
ment of  the  veins  and  the  resulting  arterial  anaemia — all  three 
of  which  conditions  may,  or  may  not,  give  a  clinical  picture  re- 
sembling the  phenomena  of  so-called  surgical  shock,  and  are 
frequently  mistaken  for  such  as  had  been  sufficiently  emphasized 
by  the  present  writer  in  the  monograph  in  the  International- 
Clinics.  Porter  does  not  distinguish  between  pulmonary  fat 
embolism  and  localized  fat  embolism  of  the  brain,  heart,  kidneys, 
adrenals,  etc.,  or  a  disseminated  fat  embolism,  and  apparently 
does  not  know  that  there  are  distinct  symptom-complexes  of 
fatty  embolism.  He  apparently  does  not  know  that  fatty  embol- 
ism when  it  reaches  such  a  degree  as  to  become  clinically  manifest 
in  symptoms  resembling  those  of  shock  and  collapse  is  chiefly  a 
cerebral  fatty  emhoUsui  and  not  a  pulmonary  condition  alone,  and 
that  minute  cerebral  lesions,  haemorrhages,  infarctions,  etc.,  have 
already  occurred  that  cannot  be  remedied  by  respiratory  pumps, 
carbon  dioxide  respiration,  electrical  treatment,  etc.  Further, 
there  is  almost  always  an  increase  of  temperature  in  fatty  embol- 
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ism  and  not  a  subnormal  one  as  in  shock.  A  knowledge  of  the 
pathology  of  the  subject  would  have  shown  Porter  that  the  treat- 
ment of  fatty  embolism  is  preventive  and  not  curative. 

The  writer's  article  in  the  International  Clinics  was  written 
in  1907  for  the  express  purpose  of  showing  surgeons  the  surgical 
frequency  and  mportance  of  fatty  embolism,  and  the  fact  that  it 
Avas  usually  mistaken  for  surgical  shock  and  collapse,  and  that  it 
had  a  specific  pathologic  and  clinical  entity  of  its  own,  with 
characteristic  diagnostic  signs — one  of  these,  the  presence  of  fat 
droplets  in  the  sputum,  was  for  the  first  time  shown  to  be  the 
earliest  diagnostic  sign  of  pulmonary  fatty  embolism.  Without 
quoting  too  freely  from  this  article  a  few  particularly  significant 
paragraphs  are  reproduced  here  : — 

Page  3. — "Fatal  cases  of  fatty  embolism  from  the  common  accidents 
of  our  large  cities  are  every  day  diagnosed  as  "shock,  coma,  apoplexy, 
alcoholism,  concussion,  'had  heart',  etc." 

Page  4. — "Without  warning  and  without  apparent  cause  (after  frac- 
tures or  amputations),  a  state  of  restlessness  with  mental  anxiety,  dis- 
turbance of  heart  and  respiration,  delirium  and  coma,  sets  in,  and  death 
may  take  place  within  twelve  to  twenty-four  hours.  In  explanation  and 
justification  of  these  fatal  cases,  the  surgeon  frequently  takes  refuge  behind 
a  diagnosis  of  shock  or  concussion.  It  is  extremely  probable  that  the 
majority  of  these  cases  are  the  results  of  traumatic  lipaemia  and  fatty 
embolism,  and  it  is  highly  desirable  that  more  attention  be  paid  to  the 
differential  diagnosis  of  fatty  embolism,  shock,  concussion,  diabetic  coma, 
lymphatic  struma,  alcoholism,  etc." 

Only  one  case  out  of  thirteen  of  fatal  fatty  embolism  autop- 
sied  by  the  writer  had  been  correctly  diagnosed  clinically,  and  in 
this  case,  the  diagnosis  had  been  made  by  a  laboratory  assistant 
who  had  heard  discussions  of  the  condition  in  the  pathological 
laboratory.  "Shock,  heart-failure,  acute  cardiac  dilatation, 
cerebral  haemorrhage,  pneimionia,  sepsis,  insanity  and  alcoholism 
were  the  clinical  diagnoses  for  the  other  cases,  and  the  true  cause 
of  the  symptoms  remained  unsuspected." 

Page  19.—"*  *  *  deaths  following  fractures  and  amputations  are  prob- 
ably often  reported  as  the  result  of  shock,  'heart-failure,'  concussion,  haem- 
orrhage, pneumonia,  sepsis,  etc.,  when  the  real  cause  is  fatty  embolism. 
This  has  been  the  actual  pathological  experience  of  the  writer,  and  must 
be  true  of  medical  practice  in  general." 

In  his  review  of  the  literature  and  in  the  descriptions  of  his 
own  cases  the  writer  has  pointed  out  the  varying  symptomatology 
of  fatty  embolism,  with  the  predominating  low  arterial  pressure, 


venous  congestion,  symptoms  of  collapse,  Cheyne — Stokes  syn- 
drome, etc.,  that  so  often  give  a  clinical  picture  interpreted  as 
shock.  Series  of  animal  experiments  on  hares,  dogs  and  chick- 
ens were  carried  out  showing  the  symptomatology  and  general 
pathology  of  fatty  embolism  in  these  animals  to  be  similar  to 
that  in  man.  Synchronous  tracings  of  carotid,  auricular  and 
jugular  pressures  were  made,  and  frequently  demonstrated  to 
students  in  experimental  pathology,  showing  the  rapid  fall  of 
carotid  pressure  and  steady  increase  of  auricular  and  jugular 
pressures  terminating  in  delirium  cordis  and  death,  as  the  result 
of  the  injection  of  oil  directly  into  the  jugular  vein  or  heart. 

Fatty  embolism  may  be  produced  by  all  varieties  of  bone — 
injuries  involving  the  fatty  marrow,  fractures,  surgical  opera- 
tions, concussion,  osteomyelitis,  haemorrhages,  presence  of 
foreign-body,  neoplasm,  etc.  By  far  the  most  common  cause  is 
fracture,  and  especially  comminuted  fractures ;  much  less  com- 
mon is  fatty  embolism  after  injury  to  adipose  tissue,  bruises, 
wounds,  burns,  operations,  childbirth,  etc.  Still  more  rarely  is  it 
associated  with  rupture  of  fatty  liver,  and  lipaemia  associated 
with  poisons  or  diabetes  as  a  cause  of  fatty  embolism  is  very  rare. 
The  wounds  of  war  causing  fractures  of  large  bones  like  the  femur, 
tibia,  etc.,  with  the  marked  comminution  and  injury  to  the  mar- 
row associated  with  such  wounds  are  precisely  the  type  of  zcounds 
with  which  we  should  expect  fatty  embolism  to  -he  associated. 
It  undoubtedly  is  one  of  the  most  important  surgical  conditions  of 
the  present  war. 

But  is  it  shock?  Both  Bissell  {Surgery,  Gynecologx  and 
Obstetrics,  July,  ipi/,  p.  8)  and  Porter  have  utterly  failed  to  see 
the  point  of  the  writer's  monograph  in  the  International  Clinics. 
The  object  of  that  article  was  not  to  prove  the  identity  of  surgical 
shock  and  fatty  embolism,  but  to  show  that  surgeons  most  fre- 
quently mistake  fatty  embolism  for  shock,  or  something  else,  in- 
stead of  making  a  correct  diagnosis  of  the  former  condition. 
Fatty  embolism  is  a  distinct  clinical  and  pathological  entity.  It 
should  not  be  mistaken  for  shock.  Its  occurrence  should  be  an- 
ticipated in  all  injuries  to  bones  containing  fatty  juarrozc.  Its 
therapy  will  be  preventive  rather  than  curative. 

For  a  full  discussion  of  the  symptomatology-  and  pathologv'  of 
fatty  embolism  the  reader  is  referred  to  the  writer's  monograph 
in  International  Clinics,  ipij,  d,  p.  i/i. 

Addendum.  Since  the  above  was  written  Wiggers:  Proceed- 
ings of  Soc.  for  Exp.  Biol,  and  Med.  Soc,  Dec.  ig,  1917,  has 
published  a  brief  note  on  Fat  Emboli  and  Shock,  in  which  he 
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shows  that  the  circulatory  failure  produced  by  fat  emboli  should 
be  distinguished,  for  academic  as  well  as  for  therapeutic  reasons, 
from  that  due  to  surgical  shock.  His  experimental  work  shows 
that  neither  the  intravenous  nor  the  intra-arterial  injection  of  fat 
produces  changes  in  the  dynamics  of  the  entire  circulation  com- 
parable to  those  found  in  shock  following  exposure  of  the  in- 
testine. He,  therefore,  concludes  that  "the  hypothesis  that  fatty 
emboli,  either  of  the  pulmonary  or  systematic  vessels,  is  the 
cause  of  circulatory  failure  in  surgical  or  traumatic  shock  is  not 
corroborated  by  our  experiments."  This  conclusion  is,  there- 
fore, in  harmony  with  my  attempts  to  put  fatty  embolism  on  its 
own  feet  as  a  surgical  entity  distinct  from  shock. 

As  this  proof  is  being  read- S im on d's  article  in  the  Jour,  of 
Bxper.  Med.,  May  i,  19 18,  has  just  come  to  hand.  This  contains 
another  example  of  the  gross  mis-reading  of  articles,  in  that 
Simond  says  that  Warthin,  Bissell  and  Porter  are  convinced  that 
fat  embolism  is  "a  cause"  of  surgical  shock.  As  my  article  was 
written  with  a  different  view  of  the  case,  I  fail  to  see  how  such 
a  statement  concerning  it  can  in  any  way  be  obtained  from  it. 


THE  PERSISTENCE  OF  CRANIAL  BONE  ANLAGEN 
IN  COMPLETE  ACRANIA.* 

Carl  Vernox  Weller,  Assistant  Professor  of  Pathology, 
University  of  Michigan,  Ann  Arbor. 

In  monsters  showing  grossly  a  complete  acrania,  the  tabular 
cranial  bones  may  nevertheless  be  represented  by  rudimentary 
calcareous  formations  arising  through  a  process  of  intra-mem- 
branous  osteo-genesis.  In  a  still  born  eighth-month  foetus, 
showing  craniorhachischisis,  acrania,  exencephalia  and  a  corre- 
spondingly severe  degree  of  agenesia,  aplasia,  hypoplasia  and 
dysplasia  in  various  portions  of  the  central  nervous  system,  the 
character  and  extent  of  such  cranial  bone  rudiments  have  been 
studied  in  several  hundred  sections  used  for  teaching  purposes, 
and  in  every  section  such  formations  have  been  present.  They 
occur  as  irregular,  somewhat  angular  masses  which  are  heavily 
impregnated  with  lime  salts,  as  is  shown  by  their  intense  blue- 
black  staining  with  hemalum,  and  which  vary  in  size  from  small 
granules  up  to  masses  nearly  lOO  microns  in  length.  In  association 
with  such  bone  rudiments  are  to  be  found  those  structures  which 
are  concerned  in  the  normal  process  of  intramembranous  osteo- 
genesis ;  coarse  fibre  bundles  ;  large  angular  connective  tissue  cells, 
the  so-called  bone  corpuscles ;  and  a  ground  substance  which  in 
the  foetus  shows  marked  staining  reactions  for  connective  tissue 
mucin.  The  lime  salt  deposit  seems  to  occur  in  and  upon  the 
fiber  bundles  and  is  first  noted  as  minute  spherical  bodies  which 
mass  together  to  form  the  characteristic  angular  structures. 

In  its  finer  detail,  osteogenesis  as  found  in  this  case  of  acra- 
nia is  quite  comparable  to  normal  intramembranous  ossification. 
It  differs,  however,  in  that  no  large  bony  masses  are  found.  The 
calcareous  spicules  remain  separated  from  each  other,  and  scat- 
tered throughout  the  matrix  without  any  formation  of  the  radiat- 
ing bars  of  bone  found  at  the  advancing  border  of  the  normal 


*From  the  Department  of  Pathology,  University  of  Michigan,  Ann 
Arbor,  jMich. 

Presented  at  the  Meeting  of  the  International  Association  of  Med- 
ical Museums,  New  York,  April  5th,   1917. 


—  2  — 

process.  Nor  is  there  evidence  of  inclusion  of  osteoblasts  in  the 
matrix  to  form  bone  lacunae.     (See  Figs,  i  and  2.) 

As  might  be  expected  from  the  marked  developmental  dis- 
turbance the  distribution  of  the  bone  rudiments  in  acrania  con- 
forms but  very  roughly  to  anatomical  relationships  which  hiight 
be  considered  as  indicating  areas  of  formation  of  particular  cra- 
nial bones.  It  is  more  abundant  however  in  the  lateral  portions 
of  the  area  epitheho-serosa  than  beneath  the  area  cerebro-vascu- 
losa,  and  quite  constantly  is  noted  as  occurring  not  just  beneath 
the  atypical  integument  but  between  a  layer  of  nerve  tissue  and 
blood  vessels  externally  and  the  hypoplastic  brain  tissue  within. 

The  fact  that  intramembranous  ossification  has  here  pro- 
ceeded but  to  a  stage  of  detached  spicules  is  interesting  in  view 
of  the  belief  of  many  comparative  anatomists  that  the  intramem- 
branous development  of  subcutaneous  tabular  bones  is  phylo- 
genetically  comparable  to  the  formation  of  the  integumental  skel- 
eton of  certain  lower  vertebrates  and  that  this  in  turn  had  as  its 
precursor  the  formation  of  dentinous  cutaneous  spines. 


Fig.  I. — MiCROPHOTOGRAPH  of  Rudimentary  Cranial  Bone  Anlagen 
IN  Case  of  Acrania.  Spicules  of  Atypical  Bone  Formation  Deeply 
Stained  by  Hemalum. 
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Fig.  2. — MiCKOPHuToGRAPH   Showing   Rei.atiunship  of   Rudimentary 
CraniaIv  Bone  Anlagen  to  Brain  in  Case  of  Acrania. 
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A  FATAL  CASE  OF  TOXIC  JAUNDICE  CAUSED  BY 
DIXITROPHEXOL. 

A.  S.  Warthix. 

Pathological  Laboratory,   University  of  Michigan, 

Ann  Arbor,  Michigan. 

Poisoning  by  dinitrophenol  is  not  mentioned  by  either 
Thompson  or  Oliver.  Dr.  Ahce  Hamilton,  likewise,  does  not 
mention  it  in  the  Government  Bulletin  of  occupational  poisoning 
in  munition  workers.  In  a  personal  communication,  however, 
she  writes  that  she  knows  of  no  cases  of  dinitrophenol  poisoning 
in  this  countr}',  although  she  has  suspected  that  some  of  the 
cases  of  picric  acid  poisoning  reported  were  in  reality  dinitro- 
phenol cases.  Kober  says  that  "Dinitrophenol  may  cause  acute 
symptoms  of  industrial  poisoning  similar  to  those  observed  from 
nitrobenzol."  /  ' 

The  physiologic  and  toxic  action  of  th^mtrophenols  (para-, 
d|J2-,  meta-  and  ortho-)  has  been  studied  by  Baumann  and  Herter, 
Hammerbacher,  Gibbs  and  Hare,  Rohl,  Gibbs  and  Rechert,  and 
Leymann.  The  fatal  dose  of  dinitrophenol  for  a  i  Kg.  dog  was 
found  to  be  0.05.;  when  injected  into  the  jugular  vein  the  heart's 
action  was  markedly  inhibited,  the  activity  of  the  motor  nervous 
system  lowered  and  death  occurred  through  respiratory  or  car- 
diac paralysis.  Degenerative  changes  were  found  in  liver  and 
kidney,  poikilocytosis  without  brown  coloration  of  the  red  blood 
cells  in  the  dog,  and  methemoglobin  in  the  cat.  These  early 
pathologic  studies  are  very  incomplete  and  of  little  value.  The 
experimental  work  was  carried  out  chiefly  from  the  physiologic 
side  and  little  study  made  of  gross  or  microscopic  patholog\\ 

There  apparently  exists  in  the  literature  only  one  observation 
of  the  pathological  changes  occurring  in  a  fatal  human  case  of 
dinitrophenol  poisoning.  (Barral  et  Martin  :  Intoxication  par  le 
dinitrophenol,  Lyon  ^Medical,  A'ol.   125,   1916,  p.  276)  ;  at  least, 


1  have  been  unable  to  find  any  other.  In  the  case  reported  the 
patient  had  been  working  for  six  months  in  a  powder  factory, 
engaged  in  the  drying  of  dinitrophenol  after  its  washing  with 
water.  When  the  turbines  were  active  he  was  exposed  to  an 
atmosphere  containing  a  fine  spray  mixed  with  particles  of 
dinitrophenol.  Until  the  day  of  his  death  he  had  not  presented 
himself  to  the  medical  service.  He  was  taken  suddenly  ill  at 
mid-day,  after  leaving  his  work  at  the  usual  hour  in  the  morning. 
The  physician  who  examined  him  at  the  time  found  him  sufi:er- 
ing  from  intense  headache,  vomiting,  bronchial  rales,  cardiac 
arrhythmia,  pulse  no,  temperature  40.8°.  After  a  slight  ameliora- 
tion at  thirteen  hours,  he  died  at  fourteen  and  a  half  hours. 

Autopsy  showed  the  skin  of  the  hands,  feet,  abdomen  and 
forehead  colored  yellow ;  the  hairs  also  were  yellow.  In  the 
trachea  and  large  bronchi  there  was  a  blood-tinged  froth.  The 
lungs  showed  a  marked  oedema ;  the  o.ther  organs  appeared  nor- 
mal. In  the  absence  of  any  condition  explaining  the  cause  of  the 
pulmonary  oedema,  the  various  organs  and  their  contents  were 
subjected  to  a  toxicological  examination.  The  urine  contained 
albumin,  aminonitrophenol  and  traces  of  dinitrophenol.  No 
nitro-derivatives  were  found  in  the  stomach.  The  bloody  fluid 
and  sputum  obtained  from  the  cut  surface  of  the  lungs  showed  a 
marked  content  in  dinitrophenol.  From  the  lungs  and  the  blood 
of  the  heart  there  was  obtained  a  notable  quantity  of  dinitro- 
enol.  The  liver  contained  aminonitrophenol  without  dinitro- 
phenol. The  reduction  of  dinitrophenol  to  aminonitrophenol 
appeared  to  be  carried  out  chiefly  in  the  liver.  In  the  kidney  a 
trace  only  of  aminonitrophenol  was  found.  The  stomach  con- 
tained no  trace  of  nitro-  derivatives. 

Death  was  regarded  as  due  to  an  acute  pulmonary  oedema 
due  to  the  absorption  by  the  lung  of  dinitrophenol.  As  the  man 
was  an  alcoholic  the  specific  action  of  the  poison  upon  the  lungs 
was  thought  to  be  favored  by  his  alcoholism,  the  presence  of 
alcohol  favoring  the  dissolution  of  the  dinitrophenol,  and  the 
alcoholic  degeneration  of  the  body  retarding  or  preventing  elim- 
ination of  the  poison. 

The  authors  further  state  that  as  the  result  of  experiments, 
as  yet  unpublished,  upon  the  toxicity  of  dinitrophenol,  the  quan- 
tity of  dinitrophenol  found  in  the  body  of  this  case  is  not  suffi- 
cient to  explain  his  death  on  the  grounds  of  a  general  intoxication. 

They  conclude  that  alcoholics  and  men  presenting  hepatic, 
pulmonary  or  renal  lesions  should  not  be  employed  in  the  hand- 
ling of  this  product.    On  the  other  hand  to  prevent  accidents  that 


Fig.  I. — Border  of  1  )i;i.km.kati;ii  Area  of  Liver  Lobule,  Showing  the 
Fattv  Degenerative  Lvfiltration  and  Simple  Necrosis  of  the  Liver 
Cells. 


Fig.  2. — Agglutination  Red  Blood  Cell  Hyaline  Thrombi  in  Cen- 
tral  AND   SUB-LOBULAR   VEINS   IN    THE   ArEA    OF    FaTTV    DEGENERATION    AND 

Necrosis  of  the  Liver  Lobule. 


possibly  might  be  fatal,  the  turbines  should  be  covered  while  they 
are  in  use,  and  the  workers  should  wear  a  mask  during  their 
manipulations. 

In  October,  1917,  there  was  received  at  my  laboratory  a 
specimen  of  urine  and  liver  from  a  man  dying  in  a  chemical  plant 
where  dinitrophenol  was  being  manufactured.  The  man  was  said 
to  have  died  "'with  all  the  symptoms  of  some  kind  of  poisoning." 
No  data  concerning  his  symptoms  in  detail  or  the  post-mortem 
findings  were  furnished  us  beyond  the  fact  that  he  was  jaundiced. 

URINE  EXAMINATION. 

(Dr.  Wellcr.) 

Sample  consists  of  2  ounces  of  dark  yellowish-red  urine, 
slightly  smoky,  but  with  a  definite  greenish  coloration. 

Slightly  turbid.     Reaction  faintly  acid. 

Albumin, — trace. 

Bile  pigment," — abundant.  Foam  bright  yellow  on  shaking, 
Rosenbach's  test  for  bile  pigment,  positive. 

^Microscopical  examination  of  sediment  obtained  by  centri- 
fugation  shows,  no  crystalline  elements.  Y&ry  rich  in  epithelial 
cells,  chiefly  renal. 

Tests  for  phenol  derivatives,  (both  dinitro-  and  trinitro-) 
strongly  positive.  A  portion  of  the  urine  was  treated  with  brom- 
ine water.  A  precipitate  was  gradually  thrown  down.  This  was 
flocculent  at  first  but  later  settled  out  as  a  heavy  yellowish  white 
solid  (tribromphenol).  Another  portion  was  rendered  strongly 
alkaline  with  XaOH  when  the  color  changed  from  light  yellow 
to  a  deep  orange  red.  These  tests  were  duplicated  upon  normal 
urine  to  which  a  small  amount  of  5%  phenol  was  added  and  then 
changed  to  nitrophenol  by  boiling  with  nitric  acid. 

PATHOLOGY  0?  LIVER. 

Liver  grass-green,  icteric,  capsule  wrinkled,  lobules  smaller 
than  normal  to  the  naked  eye. 

^Microscopically,  the  capsule  is  wrinkled,  thrown  into  num- 
erous folds,  indicating  very  recent  reduction  in  size.  Lobules 
are  smaller  than  normal.  All  blood  vessels  greatly  congested, 
particularly  central  and  sub-lobular  veins.  The  central  portions 
of  the  lobules  are  greenish,  brownish  or  yellowish-stained  from 
the  acute  icterus  present,  bilirubin  in  the  liver-cells  and  bile 
capillaries.  The  liver  cells  in  the  central  zone  are  disassociated, 
and  show  cloudy  swelling,  early  necrosis,  and  fat  droplets.  Minute 
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fat  droplets  (degenerative  fatty  infiltration  )are  present  through- 
out the  entire  lobule,  but  are  much  more  prominent  in  the  inter- 
mediate and  peripheral  zones.  (See  Fig.  i.)  These  changes 
vary  greatly  in  degree,  being  very  much  more  marked  in  certain 
areas  than  in  others.  The  blood  vessels  show  an  increased  num- 
ber of  leukocytes  and  many  of  the  periportal  islands  show  a 
definite  leukocyte  infiltration.  Hyaline  and  agglutination  red 
cell  thrombi  are  found  in  many  of  the  intralobular  capillaries. 
(See  Fig.  2.)  Brownish  fragmented  red  cells  occur  also  in  the 
capillaries. 

The  microscopical  appearances  are  those  of  a  very  acute 
degenerative  hepatitis,  the  changes  not  differing  from  those  seen 
in  the  liver  as  the  result  of  many  hepatotoxic  poisons :  chloro- 
form, arsenic,  TNT,  phosphorus,  etc.,  and  in  acute  yellow  atrophy 
and  eclampsia.  The  only  distinguishing  feature,  if  there  is  one, 
is  in  the  large  number  of  hyaline  thrombi  present  in  this  case. 
There  appears  to  have  been  a  ver}^  marked  destruction  of  the 
blood  cells.  The  urine  shows  a  similar  degenerative  toxic  action 
upon  the  kidneys,  as  revealed  by  the  marked  desquamation  of 
tubular  epithelium. 

This  case,  while,  unfortunately,  incomplete  in  the  absence 
of  a  thorough  autopsy,  shows  evidence  of  a  poison  causing  mark- 
ed degeneration  of  liver  and  renal  epithelium,  acute  degenera- 
tive hepatitis,  with  icterus,  agglutination  of  red  blood-cells,  for- 
mation of  hyaline  thrombi,  with  the  demonstration  in  the  urine 
of  nitrophenols. 

Dinitrophenol  must  be  added  to  the  list  of  dangerous  occu- 
pational hepatotoxic  poisons,  capable  of  producing  acute  yellow 
atrophy  and  toxic  jaundice.  At  this  time  it  is,  therefore,  increas- 
ingly important  that  suitable  protection  be  provided  for  workers 
with  this  product  in  munitions  manufacture. 
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SOME  PRACTICAL  POIXTS  IX  THE  CA.MPAIGX 
AGAIXST  VEXEREAL  DISEASE 

A.  S.  \\'arthix 
Ann  Arbor 

The  statistics  of  the  incidence  of  venereal  disease  in  the 
American  i\rmy,  as  shown  by  the  chart  given  in  Dr.  Stokes' 
article,*  are  frequently  quoted  to  show  the  favorable  results  ob- 
tained by  the  introduction  of  medical  prophylaxis.  Other  fac- 
tors, however,  must  be  considered  before  the  decline  in  the  inci- 
dence of  these  diseases  since  1909  can  be  ascribed  entirely  to  the 
effects  of  prophylaxis.  The  withdrawal  of  the  army  from  the 
tropics,  its  reduction  in  size,  the  small  number  of  new  recruits, 
and  educational  factors  as  well  must  be  considered  in  the  analy- 
sis of  this  diminished  venereal  incidence  in  the  army  between 
1909  and  191 5.  As  soon  as  the  troops  were  again  brought  into 
service  on  the  border  with  new  recruits  the  incidence  began  to 
rise  in  1913.  The  statement  is  frequently  heard  and  also  some- 
times published  that  the  experience  of  the  American  Navy  with 
medical  prophylaxis  has  been  similarly  successful  in  reducing 
the  incidence  of  venereal  disease  in  the  Xavy.  As  a  matter  of 
fact  the  statistics  for  the  X'avy,  as  shown  by  the  charts  pviblished 
in  Holcomb's  article,  show  that  since  1909,  during  the  eight  years 
in  which  medical  prophylaxis  has  been  carried  out  in  the  X'avy. 
venereal  infection  has  increased  instead  of  diminishing.  Under 
the  system  of  medical  prophylaxis  the  admission  rate  for  gonor- 
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rhea  has  almost  doubled,  that  for  chancroid  has  more  than  dou- 
bled, while  that  for  syphilis  is  but  little  higher.  It  is  also  very 
probable  that  the  Navy  statistics  are  more  reliable  than  those 
from  the  army.  See  Tables  i,  2,  and  3.  There  is,  however, 
a  still  better  way  of  estimating  the  effects  of  prophylaxis,  and 
that  is  by  considering  the  damage  rate,  as  per  Tables  4,  5  and  6. 
Table  4  for  gonorrhoea  shows  that  when  prophylaxis  went  into 
effect  in  1909  the  damage  rate  per  10,000  increased  to  16.6  and 
has  not  been  lower  than  15.05  since  that  time.  The  damage  rate 
from  gonorrhoea  cannot,  therefore,  be  said  to  show  improvement 
under  prophylaxis.  As  far  as  chancroid  is  concerned  the  dam- 
age rate  for  the  four  years  preceding  1909  is  lower  than  for  any 
year  since.  Table  6  shows  that  the  damage  rate  for  syphilis  since 
191 1  is  somewhat  lower  than  in  prJ^Zsding  years.  It  is  possible 
that  the  use  of  salvarsan  may  be  responsible  for  this  apparent 
improvement  rate  in  the  damage  rate  of  syphilis.  Taking  it  all 
in  all  the  damage  rate  from  venereal  disease  in  the  Navy  has  been 
raised  rather  than  lowered. 

Most  significant  are  the  efforts  made  in  certain  states,  as  Cal- 
ifornia and  Michigan,  to  attack  the  venereal  problem  from  the 
standpoint  of  communicable  diseases  dangerous  to  the  public 
health.  A  new  epoch  has  been  opened  by  the  health  measures 
placing  the  venereal  diseases  in  the  list  of  reportable  diseases. 
The  War  has  brought  about  what  might  otherwise  have  taken 
generations  of  effort. 

That  some  of  the  citizens  of  the  State  of  Michigan  are  awake 
to  the  significance  of  the  situation  is  shown  by  two  meetings  held 
in  Detroit  last  spring,  at  which  the  State  Social  Hygiene  Associa- 
tion was  revived,  and  by  the  called  meeting  held  in  Jackson  in 
September.  At  this  meeting  a  definite  program  was  adopted.  The 
following  set  of  resolutions  previously  adopted  by  a  similar  meet- 
ing in  California  was  unanimously  adopted,  and  a  permanent 
Committee  appointed  to  go  before  the  Governor  with  the  request 
that  a  State  Commission  for  the  Control  of  Venereal  Disease  be 
appointed,  and  that  active  measures  for  the  prevention  of  vene- 
real infection  at  Camp  Custer  be  carried  out: 

Program  for  the  Prevention  of  VenErEal  Diseases  in  the 
State  of  Michigan. 

I.  Prostitution  is  to  be  suppressed  vigorously  and  continuously, 
through  the  enforcement  of  the  State  laws,  and  the  issuance  of  certificates 
of  health  to  prostitutes  for  use  in  soliciting  is  not  to  be  included  in  this 
program. 
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2.  Prostitutes  brought  to  the  attention  of  the  police  or  health  au- 
thorities are  to  be  examined;  and  all  persons,  male  or  female,  capable  of 
spreading  venereal  disease  are  to  be  isolated,  under  the  provisions  of  the 
public  health  act,  or  local  ordinance,  and  treated  at  public  expense  as  long 
as  there  is  danger  in  the  opinion  of  the  health  officer,  of  their  exposing 
others. 

3.  Under  no  circumstances  are  infected  prostitutes  to  be  "floated" 
into  other  communities,  and  if  they  are  known  to  go  from  one  community 
to  another,  the  health  officials  of  the  places  of  destination  are  to  be  notified 
at  once. 

4.  The  State  law  requiring  the  report  of  syphilis  and  gonococcus 
infections  by  physicians',  office  numbers,  is  to  be  enforced  to  the  letter, 
and  in  addition  physicians  are  to  be  urged  to  obtain,  and  furnish  to  the 
local  health  officers,  the  names  of  the  persons  who  are  suspected  of  dis- 
seminating infection.  The  local  health  officers  are,  therefore,  to  investi- 
gate and  supervise  and  isolate  infectious  cases  according  to  the  circum- 
stances. 

5.  To  provide  and  encourage  the  instruction  of  young  men  and  wo- 
men in  the  advantages  of  a  clean  life  and  the  dangers  from  venereal  dis- 
ease. 

6.  To  provide  adequate  opportunities  for  expert  diagnosis,  treat- 
ment, and  advice  for  infected  persons  financially  unable  to  secure  proper 
attention  for  themselves,  and  to  encourage  the  continuance  of  treatment 
until  the  patient  is  cured,  or  at  least  becomes  non-infectious. 

7.  To  provide  free  laboratory  tests  for  syphilis  and  gonococcus  in- 
fections for  physicians,  and  encourage  greater  use  of  the  tests  for  these 
diseases  at  the  laboratory  of  the  Bureau  of  Communicable  Diseases  of  the 
State  Board  of  Health. 

The  committee  appointed  at  Jackson  met  the  Governor  and 
the  War  Board,  and  presented  the  situation  to  them.  A  commit- 
tee of  five  was  appointed  by  the  Governor  to  make  recommenda- 
tions as  to  the  method  of  proceeding  with  the  preventive  work. 
At  a  meeting  of  the  committee  of  five  held  in  Lansing  the  follow- 
ing recommendations  were  submitted : 

I.     The  sources  of  infection  to  be  located  in  every  possible  way. 

By  securing  the  co-operation  of  the  military  medical  authorities  in 
the  reporting  of  cases  from  whom  soldiers  have  acquired  infection. 

The  appointment  by  the  State  Board  of  Health  of  a  special  medical 
inspector  to  be  stationed  at  Battle  Creek,  and  the  detailing  of  inspectors 
to  other  points  if  necessary. 

Co-operation  with  the  local  health  authorities  of  various  communities 
in  the  State. 
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Suggestions  to  the  cities  of  Battle  Creek  and  Kalamazoo  of  the  desir- 
ability of  securing  the  services  of  full-time  Health  Officers. 

Furnishing,  by  the  State,  of  free  laboratory  tests  for  venereal  dis- 
eases. 

2.  Segregation  of  infected  persons. 

Infected  soldiers  to  be  segregated  in  camp,  by  military  authority. 

Infected  women  to  be  segregated  in  detention  hospitals  or  by  house 
quarantine,  if  necessary. 

Hospital  facilities  at  Detroit  and  Ann  Arbor  being  now  available, 
the  Commission  recommends  the  use  of  these  hospitals  until  further  ar- 
rangements can  be  made. 

3.  The  treatment  of  infected  persons. 

Soldiers  to  be  treated  in  camp  by  the  military  medical   authorities. 

Infected  cases  in  the  civil  population  to  be  cared  for  in  the  segrega- 
tion hospitals  above  mentioned  and  in  free  clinics  to  be  established  at 
various  points  in  the  State. 

4.  The  supervision  of  cured  or  arrested  cases. 

By  paid  social  workers  in  each  of  the  several  communities  near  the 
encampment. 

5.  By  enlargement  of  the  protected  zone. 

The  military  authorities  to  be  requested  to  extend  the  zones  under 
•authority  of  the  Act  of  May  18,  1917. 

6.  By  a  campaign  of  education. 

In  the  military  camps,  thorough  co-operation  with  the  Medical  Corps 
of  the  army. 

In  communities  throughout  the  State,  under  the  auspices  of  the  State 
Board  of  Health. 

The  above  program,  it  is  realized,  is  not  complete.  It  offers,  how- 
ever, a  definite  step  in  the  direction  of  lessening  the  terrible  menace  which 
is  now  confronting  the  nation  and  it  further  will  give  the  State  of  Mich- 
igan the  distinction  of  being  a  leader  in  this  field  of  public  health  pro- 
tection. 

STATE  BOARD  OF  HEALTH  GIVEN  SUPERVISION. 

These  recommendations  were  accepted  by  the  Governor  and 
the  State  Board  of  Health  was  directed  to  proceed  with  the  pre- 
ventive measures  suggested.  Co-operation  of  the  State  Board 
of  Health  with  the  military  authorities  at  Camp  Custer  has  al- 
ready been  secured  and  the  machinery  of  the  State  Health  Office 
has  already  been  set  in  action  along  the  lines  outlined  in  the  rec- 
ommendations of  the  committee.  Blanks  for  the  reporting  of 
gonorrhoea  and  syphilis  have  already  been  distributed,  and  the 
response  from  the  physicians  of  the  state  is  more  encouraging 
than  was  anticipated.  The  blank  used  in  reporting  these  diseases 
is  shown  here : 


WAR  MEASURE 

PHYSICIAX'S  REPORT  OF  A  CASE  OF  GONORRHOEA 
OR  SYPHILIS. 

(This  report  must  be  mailed  to  the  State  Board  of  Health  as 
SOON  as  the  physician  has  knowledge  of  a  case  of  gonorrhoea 
or  syphilis  not  to  his  knowledge  previously  reported.) 

TO  THE  STATE  BOARD  OF  HEALTH : 

There  has  come  to  my  knowledge  a  case  of 

(Gonorrhoea  or  Syphilis) 

in  the   of   

(Township,  city  or  village)         (Name  of  township,  city  or  village) 

County  of   ,  State  of  Michigan. 

Name,  initials  or  office  number  of  the  person  infected 

Age Sex Single 

(Male  or  female) 

Alarried   Widowed   

Gonorrhoea. 
When  contracted Source  of  infection 

Is  patient  so  guarded  as  not  to  be  able  to  infect  others 

Syphilis. 

When  contracted Source  of  infection 


Stage:    Primary  (   ),  Secondary  (   ),  Tertiary   (   )     Lesions  present.. 

Is  patient  so  guarded  as  not  to  be  able  to  infect  others 

(Signed)   M.  D. 

Date 191.  .. .       Post  Office 


In  many  instances  it  will  be  a  decided  advantage  to  the  public 
health  if  the  physician  will  report  not  only  the  information 
asked  for  above,  but  a  complete  history  of  the  case,  and  thus 
give  opportunity  to  institute  such  restrictive  measures  as  are 
indicated. 

Complete  and  prompt  reports  of  ophthalmia  neonatorum  must 
be  made. 

The  State  Board  of  Health  has  placed  a  special  Health  Offi- 
cer at  Battle  Creek  for  the  protection  of  Camp  Custer.  Since 
November  18,  1917,  this  office  has  apprehended  and  placed  tmder 
treatment  the  following  number  of  venereal  disease-carriers : 

"44  li'omen  in  the  Hermann  Kiefer  Hospital,  Detroit. 
6  ivomcn  in  the  Jackson  Hospital. 
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12  women  in  the  Devore  Hospital,  Grand  Rapids. 

2  women  in  Harper  Hospital,  Detroit. 

5  women  in  their  ozvn  homes. 
20  men  in  the  State  Board  of  Health  Hospital,  Battle  Creek. 
January  26,  1918.  W.  F.  English,  Director." 

For  all  cases  placed  in  hospitals  the  State  War  Board  is 
paying  $15.00  per  week,  the  total  cost  of  board  and  treatment. 
In  the  local  State  Board  of  Health  Hospital  at  Battle  Creek  the 
cost  per  patient  is  very  much  less. 

As  a  final  comment  upon  this  question,  the  Great  War  will 
be  well  worth  while  if  through  it  society  is  brought  to  realize  the 
significance  of  the  venereal  diseases  and  to  put  them  upon  the 
basis  of  dangerous  communicable  diseases. 

Warthin,  A.  S.:    Bulletin   "Public  Health"   of    Michigan   State 
Board  of  Health,  Oct.-Nov.,  19 17. 

VENEREAL  DISEASES  IN  THE  NAVY. 


TABEE 

I. 

GONORRHOEA. 

ADMISSION  RATE 

ADMISSION  RATE 

YEAR 

PER  CENTUM 

YEAR 

PER  CENTUM 

1880 

3.02 

1899 

2.48 

1881 

3. 

08 

1900 

2.20 

1882 

3 

28 

1900 

2.29 

1883 

3 

59 

1902 

2.46 

1884 

3 

71  . 

1903 

2.77 

1885 

4 

02 

1904 

3-72 

1886 

4 

23 

1905 

5-04 

J887 

4 

II 

1906 

• 

6.20 

1888 

3 

47 

1907 

4.90 

1889 

2 

81 

1908 

5-69 

1890 

2 

43 

1909 

Prophylaxis  10.25 

189 1 

2 

46 

I91O 

begun 

10.39 

1892 

2 

79 

igii 

9.21 

189.3 

2 

51 

igi2 

8.72 

1894 

4 

00 

1913 

8.06 

1895 

2 

50 

1914 

8.49 

1896 

2 

13 

1915 

8.79 

1897 

2 

•05 

1916 

8.26 

1898 

2 

.09 
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TABLE 

II. 

CHANCROID. 

ADMISSION  RATE 

ADMISSION  RATE 

YEAR 

PER  CEXTUM 

YEAR 

PER  CENTUM 

i8So 

.76 

1899 

1.08 

1881 

I. 21 

1900 

.90 

1882 

1-35 

I9OI 

.80 

1S83 

1.32 

1902 

.90 

1884 

2.00 

1903 

1.06 

1885 

1.96 

1904 

1-33 

1886 

2.18 

1905 

1.30 

1887 

1-73 

1906 

1.72 

1888 

2.29 

1907 

1. 19 

1889 

1.05 

1908 

1-25 

1890 

1.29 

igog  ] 

Prophylaxis  2 .  75 

189I 

.86 

igio 

begun    3.37 

1892 

1. 00 

igii 

3-14 

1893 

1.40 

igi2 

3  50 

1894 

1.66 

1913 

2.81 

1895 

I-I5 

igi4 

4-33 

1896 

.92 

1915 

3  23 

1S97 

.86 

igi6 

3-50 

1S98 

.91 

TABLE 

III. 

SYPHILIS. 

ADMISSION  RATE 

ADMISSION  RATE 

YEAR 

PER  CENTUM 

YEAR 

PER  CENTUM 

1880 

5-39 

1899 

1-95 

1881 

4.90 

1900 

1-95 

1882 

5.86 

I9OI 

2.03 

1883 

4.60 

1902 

1-93 

1884 

4.00 

1903 

2.  19 

1885 

3.68 

1904 

2.  16 

1886 

3-90 

1905 

2.37 

1887 

3-25 

1906 

2.69 

1888 

3.85 

1907 

1.90 

1889 

3.66 

1908 

1.89   - 

i8qo 

3-07 

igog  Prophylaxis  2.58 

1891 

2.45 

igio 

begun    2.25 

1892 

2.09 

igii 

2.71 

1893 

2.03 

igi2 

2.30 

T894 

3-05 

1913 

2.  ig 

1895 

1. 81 

igi4 

i.g8 

1896 

1.68 

1915 

2.13 

1897 

1-57 

igi6 

2.22 

1898 

1-59 
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TABLE   IV. 


DAMAGE  RATE  EOR  GONORRHOEA    (uRETHRA). 


AVERAGE 

DAMAGE 

YEAR 

COMPLEMENT  ADMISSIONS  ] 

D.     DIS. 

SICK  DAYS 

DAMAGE 

PER  10,000 

1880 

10233 

309 

22 

5932 

27.20 

26.5 

1881 

III18 

343 

3 

5436 

16.39 

14.7 

1882 

1 063 1 

350 

3 

5279 

15.96 

15.01 

1883 

9874 

354 

3 

5287 

15.98 

16. 1 

1884 

10948 

407 

6 

7507 

23-50 

21.4 

1885 

919I 

370 

•  4 

5810 

17.91 

19.4 

1886 

9188 

389 

5618 

15-39 

16.7 

1887 

9618 

396 

4641 

12.71 

13.2 

1888 

9955 

348 

3 

4109 

12.72 

12.6 

1889 

1121Q 

316 

I 

5203 

19-25 

17. 1 

1890 

1 1768 

286 

2 

4665 

13.87 

II. 7 

189I 

11501 

284 

3 

5066 

15-37 

13.3 

1892 

IT  775 

329 

2 

5080 

14.87 

1 1 -7 

1893 

12109 

304 

3 

4717 

14-52 

II. 9 

1894 

12520 

501 

4 

7103 

21.45 

17. 1 

1895 

13191 

330 

6032 

16.52 

12.5 

1896 

14196 

303 

I 

5210 

14-73 

10.3 

1897 

15734 

323 

2 

613I 

17.79 

11-3 

1898 

23986 

503 

28 

10735 

43-40 

18. 1 

1899 

20819 

517 

9 

1 1 586 

36.24 

17-4 

1900 

23756 

525 

9 

10794 

.33-99 

14.3 

190 1 

26873 

617 

2 

IO816 

30-63 

II. 3 

1902 

31240 

771 

I     6 

10360 

31.88 

10.2 

1903 

37248 

1032 

I 

1 1 643 

32.39 

8.6 

1904 

40555 

1512 

15 

14953 

48-35 

II. 8 

1905 

41313 

208s 

II 

I5137 

46.96 

II. 3 

1906 

42529 

2640 

7 

17958 

52.69 

12.3 

1907 

46336 

2274 

8 

I3912 

42.11 

9.08 

1908 

52913 

3015 

14 

18229 

56.80 

10.7 

1909 

57172 

5861 

33 

28801 

95-40 

16.6 

191O 

58340 

6064 

17 

31836 

95.72 

16.4 

I9II 

61399 

5660 

26 

33867 

105.80 

17.2 

T912 

61897 

5403 

26 

35140 

109.00 

17.6 

1913 

65926 

5320 

27 

33204 

104.46 

15.8 

I914 

67141 

5703 

10 

36218 

104.22 

15.5 

I91S 

68075 

5985 

II 

35404 

102.49 

15.05 

I916 

69294 

5731 

7 

43357 

121.96 

17.6 
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TABLE    V. 


DAMAGE  RATE  FOR  CHAXCROID. 


A\ER.\GE 

D.\MAGE 

YEAR 

COMPEEMEXT  ADMISSIONS 

D.           DIS. 

SICK  DAYS 

DAMAGE 

PER  10,000 

1880 

10235 

78 

2 

1302 

4-55 

4-4 

1881 

III18 

135 

I 

2602 

7.62 

6.8 

1882 

1 063 1 

144 

2 

2819 

8.72 

8.2 

1883 

9874 

131 

3051 

8.35 

8.3 

1884 

10948 

219 

4S33 

13-70 

I5-I 

1885 

919I 

181 

3614 

10.90 

II. 8 

1886 

9188 

201 

4095 

13-71 

14-9 

1887 

9618 

167 

2878 

7.88 

8.1 

1888 

9955 

228 

2968 

8.10 

8.1 

1889 

11219 

118 

2714 

7-43 

6.6 

1890 

1 1768 

15^ 

3416 

9-35 

7-9 

189I 

11501 

100 

1939 

5-31 

4-6 

1892 

1 1775 

118 

2046 

5.59 

4-7 

1893 

12109 

170 

2913 

8.47 

6.9 

1894 

12520 

208 

3817 

10.94 

8.7 

1895 

13191 

152 

3401 

9.81 

7-4 

1896 

14196 

131 

3481 

9-51 

6.6 

1897 

15734 

136 

2754 

8. 04 

5-1 

1898 

23986 

•    219 

5305 

17-03 

7-1 

1899 

20819 

226 

5747 

17.24 

8.2 

1900 

23756 

214 

5189 

14.67 

6.1 

I9OI 

26873 

217 

5592 

16.31 

6.0 

1902 

31240 

284 

5788 

15.85 

5-0 

1903 

37248 

396 

7644 

20.94 

5-6 

1904 

40555 

542 

4 

7661 

22.93 

5-6 

1905 

41313 

538 

2 

5469 

15.98 

3-8 

1906 

42529 

73i 

6562 

17-97 

4.2 

1907 

46336 

534 

6311 

17.29 

2-7 

1908 

52913 

665 

6570 

17-95 

3-2, 

1909 

57172 

1573 

9539 

26.63 

4-6 

I9IO 

58340 

1968 

9975 

27.82 

4-7 

I9II 

61339 

1929 

12547 

34-37 

5-5 

I912 

61897 

2169 

12634 

34-51 

5-5 

I913 

65926 

1855 

II 464 

31-40 

4-6 

I914 

67141 

2908 

14749 

40.90 

6.0 

I915 

68075 

2200 

10521 

28.82 

4-2 

1916 

69294 

2436 

12816 

35-51 

5-1 
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TABLE  VI. 


DAMAGE  RATE  FOR  SYPHILIS. 


AVERAGE 

DAM.\GF, 

YEAR 

COMPLEMENT  ADMISSIONS 

D. 

DIS. 

SICK  DAYS 

DAMAGE 

PER  10,000 

1880 

10235 

552 

Z7 

15527 

61.42 

60.0 

1881 

III18 

545 

18 

14548 

49-35 

44-3 

1882 

1063 1 

623 

22 

13898 

49-07 

46.1 

1883 

9874 

454 

28 

1 1432 

45-81 

46.3 

1884 

10948 

438 

24 

I2817 

47-51 

43-3 

1885 

919I 

339 

19 

8392 

32-49 

.35-3 

1886 

9188 

359 

21 

9530 

36.60 

39-8 

1887 

9618 

313 

II 

8546 

28.91 

30.0 

1888 

9955 

384 

13 

9416 

32.72 

32.8 

1889 

11219 

411 

18 

12196 

42.90 

38.2 

1890 

1 1768 

362 

8 

10095 

31-65 

26.8 

1891 

11501 

282 

19 

9489 

35-49 

30.8 

1892 

11775 

247 

15 

8629 

31-57 

26.8 

J893 

12109 

246 

14 

7739 

28.69 

23.6 

1894 

12520 

383 

21 

1063s 

40.13 

32.0 

1895 

13191 

239 

13 

1 1965 

39.28 

29.7 

1896 

14196 

239 

21 

10239 

38.95 

27.4 

i8q7 

IS734 

248 

29 

1 1289 

40.92 

26.0- 

1898 

23986 

383 

78 

1 1720  ' 

71.60 

29.8 

1899 

20819 

406 

2 

45 

15425 

65-75 

31-5 

1900 

23756 

46s 

78 

21791 

99-03 

41.6 

1901 

26873 

546 

2 

12, 

21656 

96.83 

36.0 

1902 

31240 

606 

69 

26794 

107.89 

34-5 

1903 

27248 

816 

132 

341 12 

159-44 

42. S 

1904 

40555 

880 

125 

32389 

150.98 

37.2 

1905 

41313 

981 

5 

92 

39632 

157-05 

38.0 

1906 

42529 

1 147 

91 

41248 

158.48 

37-2 

1907 

46336 

881 

105 

32656 

140.62 

30.3 

1908 

52913 

1 001 

2 

116 

36645 

159. II 

30.0 

1909 

57172 

1476 

5 

166 

49647 

221.49 

38-r 

1910 

58340 

1316 

3 

114 

47971 

189.92 

32.5 

19TI 

•61399 

1668 

2 

84 

66660 

225 . 62 

36.7 

1912 

61897 

1426 

75 

56841 

192.80 

31 -I 

1913 

65926 

1447 

4 

70 

62630 

208.58 

31-6 

1914 

67141 

1332 

2 

49 

53016 

170.72 

25-4 

191 5 

68075 

1454 

3 

60 

65682 

211.45 

•^1.6 

1916 

69294 

1542 

5 

62 

67814 

218.78 

31-5 
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IX  an  analysis  of  4,880  autopsies  jjerformed  at  Bellevue  Hospital 
during-  a  period  of  ten  years  Symmei'sf  found  anatomic  evidence 
of  syphilis  in  only  314  cases,  or  6.5  per  cent.  In  a  similar  study 
made  by  myself  of  750  autopsies  at  Ann  Arbor  during-  the  last  ten- 
year  period  evidence  of  syphilitic  infection  was  found  in  300  cases 
or  in  40  per  cent  of  the  entire  autopsy  material.  Nothing  could 
better  illustrate  and  emphasize  the  points  which  I  hope  to  establish 
in  this  paper  than  the  Avide  discrepancy  between  these  two  studies. 
This  is  made  all  the  more  striking  when  the  character  of  the  clin- 
ical material  in  the  two  hospitals  is  considered.  In  a  great  city 
hospital  like  Bellevae,  in  a  great  city  like  Xew  York,  with  patients 
derived  chiefly  from  the  poorer  classes,  the  incidence  of  syphilis 
would  naturally  be  thought  to  be  much  greater  than  in  a  state 
hospital,  like  the  university  hospitals  at  Ann  Arbor,  in  which  the 
clinical  material  is  drawn  chiefly  from  the  rural  population  of  the 
state,  representing  the  better  elements  of  the  middle  class  farmers, 
village  storekeepers,  mechanics  and  laborers.  Is  the  latter  rural 
population  syphilized  to  a  greater  extent  than  the  poorer  working 
classes  of  Xe"w  York?  In  139  autopsies  made  at  Ann  Arbor  in 
1916-1917,   fifty-six   cases  showed  evidences   of  active   syphilis,   in 


*Delivered   before   the   Harvey    Society,   at   the   Academy   of   Medicine,   Xew   York,    Decem- 
ber 8,   1917. 
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1915-1916  out  of  79  autopsies  tliere  were  30  cases,  and  in  1914-1915 
out  of  58  autopsies  there  were  25  cases,  and  for  the  remainino-  years 
the  incidence  was  40  to  50  per  cent  annually.  Does  this  mean  a 
greater  total  incidence  of  syphilis  in  Michigan  than  in  New  York? 

I  believe  that  this  striking  difference  in  findings  is  chiefly  de- 
pendent, not  upon  the  clinical  material,  but  upon  the  differenf 
pathologic  criteria  employed  in  these  two  studies.  If  we  turn  to 
Symmers'  paper  Ave  find  that  the  criteria  employed  by  him  were 
chiefly  anatomic.  His  diagnoses  were  based  upon  the  following 
lesions:  Aortitis  in  55.7  per  cent  of  cases,  aneurysm  in  25.6,  chronic 
interstitial  orchitis  in  39,  lesions  of  the  nervous  system  in  35.6,  of 
the  liver  in  33.4,  of  the  skin  in  33.4,  indurative  atrophy  of  the  base 
of  the  tongue  in  25,  osseous  lesions  in  14.9,  of  the  respiratory  tract 
in  10.5,  of  the  lymph  nodes  in  6,  and  of  the  gastrointestinal  tract 
in  2.2  per  cent.  It  is  very  evident  from  Symmers'  paper  that  many 
of  the  findings  not  classed  as  gummata  were  in  reality  gummatous 
processes  and  should  have  been  classed  as  such.  For  example, 
hepar  lobatum  always  means  healed  gummata  of  the  liver.  He  takes 
no  note  of  syphilis  of  the  heart  muscle,  the  pancreas  or  adrenals, 
or  of  the  occurrence  in  the  most  varied  tissues  of  small  inflammatory 
infiltrations  associated  with  the  presence  of  the  Spirochete  pallida. 
In  short  his  diagnoses  have  nothing  to  do  with  the  spirochete  and 
the  most  common  lesions  produced  by  this  organism;  but  are  liased 
chiefly  upon  the  gross  pathologic  anatomy  of  pre-spirochete  days. 

The  pathologic  anatomy  of  syphilis  is  still  ruled  by  the  dicta 
of  the  gross  pathologic  anatomists  of  the  latter  half  of  the  last 
century.  The  statements  in  our  textl^ooks  concerning  the  pathology 
of  this  infection  in  its  latter  stages  are  based  almost  ivithout  excep- 
tion upon  the  occurrence  of  the  gumma,  and  syphilis  of  an  organ  is 
said  to  he  frequent  or  rare  according  to  the  frequency  of  gumma  of 
that  organ.  The  gumma  was  practically  the  only  anatomic  lesion  of 
syphilis  recognizable  by  the  early  pathologic  anatomists.  IMorgagni's 
knowledge  of  the  gross  pathology  of  syphilis  {lues  venerea)  con- 
sisted almost  wholly  of  observations  upon  gummatous  lesions  of  the 
bones,  aneurysm  of  the  aorta,  and  changes  in  the  lungs  and  kidney. 
He  speaks  particularly  of  never  finding  changes  in  the  liver  in  bodies 


affected  Avith  the  lues  venerea.  As  it  was  not  until  the  years  1831- 
1837  that  syphilis  was  separated  from  gonorrhea  and  soft  chancre  by 
Ricord.  there  Avas  no  advance  made  in  the  pathology  of  syphilis  in 
the  first  thirty  years  of  the  nineteenth  century. 

It  is  a  very  strange  fact  that  Eokitansky,  the  father  of  modern 
gross  pathologic  anatomy,  in  the  thirty  thousand  autopsies  said  to 
have  been  performed  by  him,  shoul'd  have  added  nothing  to  the 
knoAvledge  of  the  pathology  of  syphilis.  AVith  a  pathologic  material 
drawn  from  a  highly  infected  population  his  observations  upon  the 
gross  pathologic  anatomy  of  syphilis  are  amazingly  few.  Ulcers 
near  the  nails,  necrosis  and  hyperostoses  in  bones,  and  inflamma- 
tions of  fibrous  structures,  and  possibly  gummata,  constitute  his 
apparent  knoAvledge  of  this  disease,  as  shown  by  his  great  Avork  on 
gross  pathologic  anatomy.  Virehow.  likewise,  in  his  CrJJuIar 
Pathology,  1858-1860,  barely  mentions  syphilis  and,  at  that,  not  in 
connection  with  any  essential  pathologic  feature  of  the  disease. 
Nevertheless  in  1858*  he  clearly  distinguished  the  simple  inflamma- 
tory (irritative)  and  the  gummatous  lesions  of  syphilis,  and  shoAved 
for  the  first  time  the  part  played  by  this  disease  in  producing  inflam- 
matory conditions  of  the  most  varied  organs  and  tissues.  This 
article  really  laid  the  foundation  for  the  modern  knoAA'ledge  of  the 
pathology  of  syphilis  obtained  since  the  spirochete  Avas  discoA-ered. 
But  his  separation  of  syphilitic  lesions  into  the  tAvo  types  made  lit- 
tle impression  upon  the  syphilology  of  the  next  forty  years.  In 
Wagner's  TexthooJi  of  Pathology  (1862-1876),  emphasis  of  the  syphi- 
loma (tuberculum  s.  gumma  syphiliticum,  tumor  gummosus,  gummy 
tumor)  as  the  essential  pathologic  lesion  of  syphilis  ruled  com- 
pletely the  minds  of  both  clinicians  and  pathologists  up  to 
nearly  the  close  of  the  century,  and  still  remains  the  chief 
part  of  the  pathology  of  syphilis  in  our  text1)ooks.  This  nar- 
roAving  of  the  conception  of  the  pathology  of  this  disease  Avas 
largely  due  to  the  A-ery  valuable  and  comprehensive  article  by 
Baiimler  on  syphilis  in  the  von  Ziemssen's  Handbook  (1874).  The 
chapter  on  the  general  pathologic  anatomy  of  syphilis  in  this  article 


*Ueber    die    Xatur    der   coiistitutionell-svphilitischen    Affectionen,    Arch.    f.    Path.    Anat.    u. 
Phys.,  XV,  21/. 


concerns  itself  chiefly  with  Wagner's  conception  of  the  syphiloma; 
Baiimler's  monograph  has  been  the  fount  of  inspii'ation  for  the  ma- 
jority of  textbook  articles  on  syphilis  Avritten  since  1875. 

As  the  relationship  of  tabes  and  paresis  to  syphilis  became  more 
evident  during  the  next  two  decades  the  conception  of  "postsyph- 
ilitic," "metasyphilitic,"  and  "parasyphilitic"  processes  arose  in 
explanation  of  this  relationship.  Fournier  {Les  affections  para- 
syphilitiques,  Paris,  1894)  was  chiefly  responsible  for  the  use  of  this 
term  and  for  the  view  that  a  large  number  of  pathologic  conditions 
bore  a  definite  relationship  to  syphilis,  but  were  not  syphilis  and 
were  not  necessarily  caused  by  it.  Paresis,  tabes,  aortic  aneurysm, 
arteriosclerosis,  a  variety  of  conditions  of  the  nervous  system,  leu- 
coderma,  leucoiDlakia,  and  many  other  affections  were  regarded  as 
parasyphilitic  affections.  The  association  of  a  typical  form  of  aor- 
titis with  aneurysm,  paresis,  tabes,  and  other  parasyphilitic  con- 
ditions gradually  led  to  an  acceptance  of  its  syphilitic  origin  and 
nature.  Nevertheless,  up  to  the  discovery  in  1903  of  the  Spiro- 
chete i^allida,  the  gumma  remained  the  one  specific  histopathologic 
lesion  of  syphilis. 

With  the  discovery  of  the  etiologic  agent  of  syphilis  it  was  to  be 
expected  that  a  change  would  be  wrought  in  our  concepts  of  the 
pathology  of  the  disease,  and  that  expectation  was  soon  fulfilled. 
Parasyphilis  has  disappeared  as  the  various  parasyphilitic  affections 
have  been  shown  to  be  active  syphilis  Avith  living  spirochetes  still 
present  in  the  affected  tissues.  The  term  is  now  a  misnomer.  To 
the  pathologic  criteria  of  the  disease  there  have  been  definitely  added 
during  the  last  decade  the  characteristic  lesions  of  the  central 
nervous  system  and  syphilitic  mesaortitis.  The  Harvey  lecture  by 
Fordyce  in  1915  on  "Some  Problems  in  the  Pathology  of  Syphilis" 
expresses  very  fully  the  generally  accepted  knowledge  of  the  path- 
ology of  syphilis  of  the  present  day.  He  recognizes  that  "in  all 
stages  and  in  all  organs  the  lesion  begins  in  the  perivascular  lymph 
spaces  as  a  lymphocytic  and  plasma-cell  infiltration;"  but  he  still 
says  that  "the  type  of  lesion  of  the  tertiary  period  is  the  gumma." 
He  advances  the  pathology  of  sj'philis  only  by  the  full  recognition 
of  the  syphilitic  nature  of  the  nervous  lesions  and  mesaortitis.     Of 


the  pathology  of  latent  syphilis  in  other  oiTans  and  tissues  he  has 
this  to  say:  "Aside  from  gnmniatons  involvement  of  tlie  viscera, 
little  is  known  of  the  effects  of  the  infection  on  the  various  organs." 
My  investigations  and  their  results  begin  here  in  the  demonstration 
that  the  gumma  is  not  the  type  of  lesion  of  late  or  latent  syphilis, 
and  that  the  viscera  are  involved  in  all  cases  of  latent  syphilis,  not 
by  gummatous  processes,  but  by  specific  inflammatory  processes, 
eventually  fibrosis,  usually  mild  in  character,  but  acquiring  path- 
ologic importance  because  of  their  progressive  character. 

As  soon  as  the  Levaditi  method  of  demonstrating  the  Spirochete 
pallida  in  sections  "was  published,  I  began  investigations  as  to  its 
occurrence  and  distribution  in  the  tissues,  and  my  attention  was 
first  drawn  to  congenital  syphilis  because  of  the  greater  ease  of 
demonstrating  the  spirochetes  in  the  tissues  of  such  cases.  As  a 
result  of  such  studies  important  facts  concerning  the  incidence  of 
Spirochete  pallida  in  the  heart  muscle  of  congenital  syphilitics  have 
been  added  to  our  knoAvledge,  as,  for  example,  the  constant  presence 
of  spirochetes  in  the  hearts  of  cases  of  congenital  syphilis  dying 
before  or  at  birth,  the  occurrence  of  focal  fatty  changes  in  the  myo- 
cardium due  to  the  colonization  of  the  organism,  and  of  a  specific 
type  of  interstitial  myocarditis  due  to  the  same  cause.  The  essen- 
tial lesion  in  congenital  .syphilitic  myocarditis  was  shown  to  be 
edema  of  the  interstitial  tissues,  often  giving  reactions  for  mucin, 
infiltration  with  lymphocytes  and  plasma  cells,  and  fibroblastic  and 
angioblastic  proliferations.  Spirochetes  Avere  found  to  be  con- 
stantly present  in  such  lesions,  often  in  enormous  numbers.  That 
spirochetes  could  be  present  in  great  numbers  in  the  tissues  of  con- 
genital syphilis  without  producing  tissue  changes  was  also  shown. 

From  the  study  of  the  lesions  of  congenital  syphilis  it  was  a 
natural  step  to  that  of  the  pathology  of  acciuired  sji^hilis.  Similar 
lymphocyte  and  plasma-cell  infiltrations  associated  with  spirochete 
localization  were  found  in  the  tissues  and  organs  of  kno"\m  cases 
of  acquired  syphilis,  aortic  aneurysm,  tabes,  paresis,  etc.,  but  it  was 
not  possible  to  demonstrate  the  presence  of  spirochetes  so  readily 
or  in  such  a  large  proportion  of  cases,  owing  to  their  smaller  num- 
bers and  widely  scattered  distribution.     Nevertheless,  the  demon- 


stration  of  the  organism  was  successful  in  such  a  large  number  of 
cases  (75),  as  to  make  the  specific  syphilitic  nature  of  these  lesions 
certain.  In  the  progress  of  these  studies  the  specific  inflamma- 
tory lesions  of  spirochete  localization  have  been  found  in  the 
myo-,  endo-,  and  pericardium,  the  aorta,  pulmonary  and  other  large 
arteries,  nervous  system,  liver,  pancreas,  adrenals,  testis,  prostate, 
prevertebral  and  mesenteric  tissues.  These  lesions  vary  greatly  in 
size,  from  minute  collections  of  few  cells  to  larger  infiltrations 
just  visible  to  the  naked  eye.  Every  stage  of  development,  from 
the  early  active  lesions  to  complete  healing  and  fibrosis  was  ob- 
served ;  but  no  cases  were  found  in  which  there  were  no  active 
lesions.  Complete  healing  throughout  the  body  was  never  observed. 
The  marked  tendency  of  the  lesions  to  undergo  fibrosis  and  heal- 
ing ^^dth  the  formation  of  dense  hyaline  scar  tissue  was  a  striking 
feature  and  regarded  as  evidence  of  the  relatively  avirulent  char- 
acter of  the  organisms.  Spirochetes  may  be  found  in  all  stages 
up  to  nearly  complete  healing,  but  were  never  found  in  the  dense 
fibroid  areas.  A  detailed  description  of  these  lesions  of  latent 
syphilis  will  now  he  given. 

THE    MICROSCOPIC    PATHOLOGY    OF    LATENT    SYPHILIS 

Nervous  System. — The  central  nervous  system  was  examined  in 
only  a  small  percentage  of  the  material,  the  head  much  more  fre- 
quently being  opened  at  autopsy  than  the  spinal  column.  No  es- 
pecial study  was  made  of  either  brain  or  cord,  and  the  changes  noted 
in  these  were  only  those  found  in  the  ordinary  routine  of  microscopic 
examination  accorded  all  tissues  and  organs  obtained  at  autopsy. 
The  most  constant  changes  were  those  found  in  the  meninges.  In 
practically  every  case  of  latent  or  clinical  syphilis  autopsied  some 
degree  of  thickening  of  the  meninges  was  noted.  The  dura  was 
constantly  more  adherent  and  thickened.  No  active  syphilitic  foci 
were  however,  ever  found  in  this  membrane.  Focal  thickenings 
of  the  leptomeninges  were  found  in  practically  every  case.  These 
varied  in  all  possible  degrees.  They  were  most  common  over  the 
parietal  convolutions,  and  along  the  median  surfaces,  being  most 
easily  seen  over  the  sulci.  They  more  frequently  involved  the 
arachnoid  than  the  pia ;  but  the  focal  thickenings  very  frequently 
represented  fibroid  areas  involving  both  pia  and  arachnoid.    Thick- 


ening  of  the  wall  and  more  or  less  obliteration  of  the  meningeal 
vessels  were  nsnally  fonnd  associated  with  the  localized  fibrosis.  In 
the  great  majority  of  the  brains  examined  these  meningeal  focal 
thickenings  were  small,  usnally  pinhead  in  size,  and  sharply  cir- 
cumscribed. Only  in  clinical  cases  of  paresis,  tabes,  cerebral  syph- 
ilis, cerebral  gumma  and  '^ toxic  psychosis"  were  they  larger,  more 
diffuse  and  more  marked.  Transition  stages  from  these  small  focal 
lesions  to  the  larger  ones  were  found.  The  great  majority  of  these 
focal  fibroses  of  the  leptomeninges  were  healed  inactive  areas, 
plasma-cell  infiltrations  and  fibroblastic  infiltrations  being  found 
only  in  the  more  active  cases  of  syphilis.  They  appear  in  the  latent 
cases  to  represent  old  and  early  lesions  in  the  history  of  the  indi- 
vidual infection.  The  occurre^ice  of  active  lymphocyte  and  plasma- 
cell  infiltrations  in  the  meninges  in  old  latent  cases  of  syphilis 
seemed,  however,  to  parallel  the  degree  of  activity  of  the  lesions 
found  in  the  heart,  aorta  and  other  tissues.  Precisely  the  same 
lesions  in  the  meninges  occurred  in  the  nonparetic  and  nontabetic 
cases  of  syphilis  as  in  those  showing  a  clinical  paresis  or  tabes,  the 
only  difference  being  one  of  degree.  Active  meningeal  lesions  have 
been  found  more  frequently  in  young  adults  with  congenital  sjT)h- 
ilis  than  in  the  old  cases.  Similar  lesions  occur  in  the  meninges  of 
the  cord;  and,  as  in  the  case  of  the  cerebral  meninges,  the  degree 
of  these  meningeal  changes  usually  corresponded  to  the  severity 
of  the  lesions  in  other  organs  and  tissues.  The  meninges  of  the 
cord  usually  showed  the  most  marked  changes  in  cases  of  tabes  and 
paresis,  but  a  few  exceptions  to  this  were  found  in  latent  cases. 
The  meningeal  changes  noted  by  me  associated  with  syphilis,  both 
latent  and  clinical,  correspond  in  general  with  those  described  by 
LeCount  and  other  Avriters  as  characteristic  of  meningeal  sj^jhilis. 
The  focal  chronic  leptomeningitis  regarded  by  some  writers  as  the 
result  of  chronic  alcoholism.  Avould  appear  from  my  experience  to 
be  the  result  of  syphilitic  infection  rather  than  of  alcoholism.  It 
is  true,  that  some  of  my  most  marked  cases  of  meningeal  fibrosis 
were  both  alcoholic  and  syphilitic :  but  precisely  the  same  meningeal 
changes  occur  in  those  cases  without  a  history  of  alcoholism. 

Focal  infiltrations  of  lymphocytes  and  plasma  cells  were  found  in 
both  'brain  and  cord  in  cases  not  regarded  clinically  as  paresis  or 
tabes.     These  infiltrations  were  perivascular  and  were  sometimes 


associated  with  proliferative  changes  in  the  vessel,  at  other  times 
not.  The  character  of  these  minute  scattered  lesions  is  precisely 
identical  with  those  found  in  the  brain  and  cord,  in  paresis  and 
tabes,  the  differences  being  only  those  of  number  and  degree.  In 
two  cases  diagnosed  clinically  as  "toxic  psychosis"  these  lesions  in 
the  brain  were  so  numerous  as  to  suggest  a  pathologic  diagnosis 
of  early  paresis.  Two  other  cases  without  nervous  symptoms  gave 
similar  microscopic  findings.  In  one  case  of  secondary  syphilis 
dying  from  salvarsan  poisoning  the  brain  showed  scattered  peri- 
vascular plasma-cell  infiltrations. 

The  question  is  raised  by  these  findings  as  to  their  frequency  in 
syphilis  and  their  relation  to  the  symptoms  of  paresis  and  tal)es. 
Is  every  case  of  syphilis,  to  a  slight  degree,  at  least,  a  paretic  or 
tabetic?  There  can  be  no  doubt  that  pathologically  there  are  bor- 
derland eases  just  as  there  are  clinically  such;  and  my  experience 
Avould  lead  me  to  believe  that  probably  every  case  of  old  syphilis 
Avill  present  in  the  brain  and  cord  the  same  scattered  perivascular 
infiltrations  of  lymphocytes  and  plasma  cells  found  in  all  other 
organs  and  tissues.  Such  infiltrations  represent  simply  the  local 
reaction  to  the  presence  of  spirochetes;  and  their  relation  to  paresis 
and  tabes  may  be  simply  one  of  degree,  with  reference  to  the  num- 
ber of  infecting  organisms,  the  degree  of  intoxication  produced,  and 
the  resulting  destruction  of  nerve  tissue  and  functional  disturbance 
produced. 

Minute  infiltrations  of  lymphocytes  and  plasma  cells  are  of  fre- 
quent occurrence  in  and  about  the  spinal  ganglia,  the  spinal  nerves 
and  the  large  peripheral  nerves.  No  spirochete  studies  have  been 
made  of  these,  and  their  syphilitic  etiology  is  assumed  because  of 
their  identity  A\ith  laiown  syphilitic  lesions  in  other  organs  and 
tissues,  and  their  constant  association  with  such. 

Similar  infiltrations  are  also  very  common  in  and  about  the 
sympaihetie  nerves  and  ganglia,  particularly  in  the  solar  plexus  and 
periadrenal  plexus.  Fibrosis,  atrophy,  and  pigmentation  of  these 
ganglia  have  been  observed  in  connection  Avith  such  infiltrations. 
In  three  eases  of  Addison's  disease  due  to  syphilitic  fibrosis  and 
atrophy  of  the  adrenals,  the  adrenal  and  solar  plexus  showed  es- 
pecially marked  syphilitic  infiltrations. 

The  tendency  of  the  nervous  system  to   spirochete  localization 
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Fig.  1. — Chronic  syphilitic  myocarditis.  Unsuspected  latent  syphilis.  Sudden  death.  Male, 
aged  52  years.  Dilatation  of  left  ventricle.  Wall  of  ventricle  showed  diffuse  plasma-cell  intiltra- 
tions.      Spirochetes  present  throughout  these   infiltrations 


Fig.  2. — Chronic  syphilitic  myocarditis.  Male  45  years  of  age;  sudden  death.  Syphilis  not 
susnected  by  clinicians;  aneurysmal  dilatation  of  left  ventricle  at  apex.  Diffuse  plasma-cell 
infiltration  of  papillary  muscles  and  wall  of  left  ventricle  at  apex.     Spirochetes  present. 


Fig.  3. — Chronic  syphilitic  myocarditis.  Unsuspected  latent  syphilis  in  middle-aged  man, 
snrirl-^n  death  INIore  severe  nroc^'s  than  in  preceding.  !More  marked  plasn}a-cell  infiltrations 
of  left  ventricle  wall  above  apex.     Spirochetes. 


*-*,* 


0     «.. 


J' 


V 


<% V ;  /  »i. ;.'.  *   :.^y  "fit  *. "         -..  _  •» 

Fig.  4. — Chronic  syphilitic  myocarditis.  Sudden  death  in  middle-aged  male  with  history  o 
"cured"  syphilis.  More  active  process;  plasma-cell  infiltrations  more  diffuse  with  larger  foca 
infiltrations  approaching  miliary  gummata.      Abundant   spirochetes. 


and  to  focal  reactions  of  lymphocyte  and  plasma-cell  infiltrations 
■would  appear  from  our  material  to  be  less  than  that  of  the  heart, 
aorta,  and  other  tissues,  but  this  impression  may  l^e  due  entirely  to 
the  smaller  number  of  cases  in  Avhich  the  central  nervous  system 
was  examined,  and  to  the  more  superficial  study  accorded  it.  The 
routine  examinations  reveal,  at  least  one  very  important  fact  that 
such  minute  lesions  as  occur  in  other  organs  in  syphilis  are  found 
also  in  the  nervous  system  when  no  clinical  symptoms  of  its  involve- 
ment are  present. 

Heart. — The  heart  in  every  case  showed  microscopic  lesions  char- 
acteristic of  spirochete  localization;  and  in  this  organ  more  fre- 
quently than  in  any  other  has  the  spirochete  itself  been  demonstrated 
by  the  Levaditi  method.  The  cardiac  lesions  in  the  cases  in  Avhich 
syphilitic  infection  was  known  to  exist,  and  in  those  in  which  it  was 
not  suspected  are  identical.  They  vary  greatly  in  degree.  To  the 
naked  eye  the  hearts  of  the  cases  included  in  this  autopsy  material 
showed  as  a  rule  dilatation,  hypertrophy,  atrophy,  and  fibroid  patches 
in  the  wall  of  the  left  ventricle.  In  many  cases  no  fibroid  changes 
were  visible  to  the  naked  eye,  and  the  occurrence  of  fibrosis  and  active 
infiltrations  Avas  determined  only  1iy  the  microscopic  examination. 
The  portion  of  the  heart  most  frequently  involved  Avas  the  anterior 
Avail  of  the  left  ventricle  near  the  apex,  the  adjacent  portion  of  the 
septum  and  the  posterior  left  a  entricular  Avail  near  the  mitral  ring. 
In  cases  of  congenital  infection  the  right  A'entricular  Avail  may  be 
chiefly  affected.  It  must  be  emphasized  that  the  determination  of 
cardiac  syphilis  is  essentially  microscopic ;  Avhen  no  myocardial 
changes  can  be  seen  by  the  eye  the  microscopic  examination  may 
rcA-eal  the  most  extensiA^e  lesions.  This  is  especially  true  of  the 
more  acute  and  active  cases. 

The  essential  lesion  of  cardiac  syphilis  is  an  interstitial  myocar- 
ditis characterized  by  infiltrations  of  lymphocytes  and  plasma  cells 
along  the  vessels  betAveen  the  muscle  fibers.  These  infiltrations  are 
usually  patchy  or  diffuse,  A'ery  rarely  focal  or  circumscribed,  thus 
differing  from  streptococcus  myocarditis.  The  infiltrations  A'ary 
in  degree,  but  usually  are  slight,  the  cells  often  being  arranged  in  close 
single  file  between  the  fibers.  To  a  superficial  glance  there  appears 
to  be  only  a  slight  increase  of  the  interstitial  nuclei.  Poljaiuclears 
are  fcAv  in  the  infiltrations,  and  eosinophiles  are  not  present.     The 
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cells  of  the  infiltrations  are  probably  chiefly  histogenetic  lympho- 
cytes and  young  formative  cells.  Large  epithelioid  fibroblasts  are 
very  common,  especially  in  the  older,  healing  areas.  Giant  cells 
are  rare.     (See  Figs.  1,  2  and  3.)  -, 

The  entire  heart  Avail  from  epicardium  to  endocardium,  includ- 
ing the  papillary  muscles,  may  be  involved  in  the  infiltrations;  but 
in  the  average  case  they  lie  nearer  to  the  endocardium,  often  just 
beneath  it,  or  in  the  middle  layer  of  the  myocardium.  In  acquired 
syphilis  they  rarely  begin  on  the  epicardial  side,  as  they  frequently 
do  in  congenital  syphilis.  In  the  most  severe  cases  larger  areas  of 
infiltrations  are  grouped  around  the  coronary  arterioles.  These  may 
reach  such  a  size  as  to  suggest  miliary  gummata  (see  Fig.  4). 
Caseation,  hoAvever,  does  not  occur  in  these  larger  infiltrations.  In 
tAvo  cases  only  Avere  true  gummata  found  in  the  myocardium. 
These  Avere  associated  Avith  the  diffuse  plasma-cell  infiltrations. 

In  the  more  acute,  severe  and  active  cases  the  stroma  of  the  in- 
filtrated areas  in  the  myocardium  is  edematous,  often  giving  a  slight 
reaction  for  mucin  Avith  specific  dyes.  In  the  older  healed  areas 
the  stroma  becomes  fibroid  and  hyaline.  In  the  great  majority  of 
cases  the  myocardium  shoAvs  healed,  fibroid  areas  in  association  Avith 
the  actiA^e  infiltrations  (Figs.  5  to  8).  In  mam^  cases  the  fibroid  areas 
predominate,  and  search  may  be  necessary  to  shoAV  the  presence  of 
active  infiltrations.  This  is  true  especially  of  the  older  unrecog- 
nized cases.  In  every  case,  hoAvcA^er,  such  active  areas  haA^e  been 
found,  and  no  completely  healed  cases  have  been  seen.  A  progres- 
sive fibrosis  of  the  myocardium  ahvays  takes  place.  In  acquired 
syphilis  the  fibroid  areas  are  ahvays  larger  on  the  endocardial  side; 
but  in  some  cases  they  have  extended  completely  through  the  myo- 
cardium. Wlien  this  is  the  case,  both  endocardium  and  pericardium 
are  thickened,  and  the  latter  usually  shoAvs  a  localized  adhesion. 
These  marked  changes  practically  ahvays  occur  just  above  the 
apex,  in  the  anterior  Avail  of  the  left  ventricle ;  aneurysmal  dilata- 
tion of  the  Aveakened  Avail  at  this  point  is  not  uncommon;  rupture 
of  the  Avail  may  take  place  as  in  tAvo  of  our  cases.  More  frequently, 
hoAVCA'er,  thrombosis  occurs  on  the  thickened  endocardium  overlying 
the  fibroid  patch,  and  death  usually  results  from  the  progressive 
thrombosis  of  the  left  ventricle,  or  from  embolism.  In  thirty  of 
our  cases  thrombosis  of  the  left  ventricle  over  an  area  of  syphi- 
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Fig.  5. — Chronic  syphilitic  myocarditis.  Older  process.  Fibroid  heart.  Case  of  diabetes; 
unsusvected  latent  syphilis.  Small  active  area  in  left  ventricle  wall  in  healing  stage.  Few 
spirochetes. 
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Fig.  6. — Chronic  syphilitic  myocarditis.  Left  ventricle  wall  from  case  of  syphilis  con- 
tracted 14  vears  previously.  Suicide.  Fibroid  areas  in  heart  with  active  plasma-cell  infiltrations. 
Few  spirochetes. 
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Fig.  7. — Chronic  syphilitic  myocarditis.  Old  "cured  syphilis;"  negative  Wassermann; 
cardio-vascular-renal  symptom-complex;  dilated,  fibroid  heart.  In  areas  showing  no  more  active 
plasma-cell   infiltration   than   in   photograph   spirochetes    found   in   small    colonies. 


Fig.  8. — Chronic  syphilitic  myocarditis.  Nearly  healed  fibroid  area  in  left  ventricle  wall 
of  old  "cured  syphilis."  Slight  plasma-cell  infiltrations.  Few  spirochetes  found  after  prolonged 
search. 


litie  infiltration  or  fil^rosis  of  the  ventricular  Avail  was  the  cause  of 
death.  In  the  great  majority  of  the  cases  of  latent  syphilis  the  left 
ventricle  Avas  dilated,  and  such  dilatation  Avas  either  the  chief  or 
an  accessory  cause  of  death.  The  "fi])roid"  heart  is  the  ultimate 
outcome  of  all  cases  of  latent  syphilis.     (See  Figs.  7  to  11.) 

In  the  congenital  and  actiA'e  acquired  cases  spirochetes  are  fairly 
easily  demonstrated  betAveen  the  heart  muscle  fibers.  In  the  older 
cases,  Avith  fibrosis  more  or  less  Avell  advanced,  the  demonstration 
of  the  spirochete  becomes  a  task  requiring  patience  and  determina- 
tion, spread  often  OA-er  days  or  Aveeks.  They  are,  nevertheless,  more 
easily  found  in  the  heart  than  in  any  other  organ  or  tissue,  so 
far  as  our  experience  goes.     (See  Figs.  12  to  15.) 

The  parietal  and  mitral  endocardium  appears  resistant  to  the  spi- 
rochete to  a  much  greater  degree  than  that  of  the  aortic  A-ah-es. 
In  no  case  have  I  been  able  to  demonstrate  the  occurrence  of  syph- 
ilitic changes  in  the  mitral  A-ah-es.  Secondary  streptococcus  or 
staphylococcus  endocarditis  Avith  mitral  stenosis  or  insufficiency 
Avas  iri  a  uumber  of  cases,  particularly  those  of  congenital  syphilis, 
the  immediate  cause  of  death.  The  heart  of  congenital  syphilis 
seems  to  giA-e  a  local  predisposition  to  secondary  infections.  Scle- 
rosis of  the  coronaries  may  or  may  not  be  associated  Avith  syph- 
ilitic myocarditis.  In  my  material  marked  coronary  sclerosis  Avas 
rather  a  rare  finding;  the  coronary  iuA'oh'ement  Avas  periA'ascular 
rather  than  primarily  Avascular.  Ea'cu  in  a  number  of  the  angina 
pectoris  cases  the  coronary  sclerosis,  as  far  as  the  larger  1)ranches 
Avere  concerned,  Avas  not  marked,  although  these  cases  all  shoAved 
marked  fibrosis  of  the  myocardium.  Thrombosis  of  the  coronaries 
Avas  not  obserA'cd  in  any  case.  The  smaller  terminal  arterioles  and 
capillaries  are  obliterated  and  destroyed  by  the  perivascular  infil- 
trations and  proliferations,  Avhile  the  larger  coronary  branches 
rarely  shoAv  much  sclerosis,  except  in  the  cases  shoAving  a  general 
arteriosclerosis.  A  striking  feature  of 'the  fibroid  areas  is  the  dila- 
tation of  preexisting  capillaries  or  A-eins  or  a  new  formation  of 
such  in  the  fibroid  areas.  Often  such  areas  appear  cavernous  or 
sinusoidal,  because  of  the  large  blood  spaces  present  having  prac- 
tically no  Avail  but  that  of  the  lining  endothelium.  These  appear- 
ances are  probably  the  result  of  a  compensating  circulation  in 
ncAvly  formed  capillaries.     In  younger  scars  the  new  formation  of 
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capillaries  is  very  striking,  and  this  vascular  proliferation  appears 
to  be  one  of  the  distinct  features  of  syphilitic  myocarditis. 

The  heart  muscle  itself  in  all  of  the  cases  presented  varying  de- 
grees of  hypertrophy  Avith  simple  and  brown  atrophy,  fatty  de- 
generation, and  necrosis,  all  of  these  changes  usually  being  present 
in  the  same  heart.  In  the  immediate  neighborhood  or  periphery 
of  the  infiltrations  the  heart  muscle  fibers  often  showed  no  changes 
at  all ;  in  other  cases  fibers  extending  through  the  lesions  showed 
only  hypertrophy.  I  have  previously  shoAvn  that  colonies  of  spi- 
rochetes may  be  found  in  heart  muscle  appearing  perfectly  noi-mah 
While  this  is  most  common  in  cases  of  congenital  syphilis,  it  is  also 
found  in  late  acquired  syphilis.  It  is  evident  that  the  toxic  action 
of  such  spirochetes  upon  the  muscle  fibers  must  be  very  slight  in- 
deed. The  intensive  study  of  these  cardiac  lesions  tends  to  empha- 
size more  and  more  the  mild  and  slowly  progressive  nature  of  the 
latent  syphilitic  infection. 

The  clinical  features  of  these  heart  lesions  can  not  be  presented 
in  detail  here,  and  for  the  present  only  generalizations  can  be 
given.  While  a  history  of  symptoms  is  wanting  in  some  eases,  the 
great  majority  of  the  cases  included  in  this  material  presented 
symptoms  of  cardiac  weakness,  and  circulatory  disturbances.  A 
very  large  number  of  the  cases  were  frankly  those  presenting  the 
cardio-vascular-renal  complex.  The  termination  of  the  case  was 
frequently  cardiac  dilatation.  Shortness  of  breath,  palpitation, 
precardial  pains,  anginal  attacks,  irregularity  of  pulse,  swelling  of 
ankles,  dizziness,  general  weakness,  ringing  in  ears,  etc.,  were  the 
most  common  subjective  symptoms.  All  of  our  cases  of  angina 
pectoris  were  syphilitic.  The  blood  pressure  may  be  high  or  low; 
the  cases  are  about  evenly  divided  in  this  respect.-  The  disturbances 
of  rhythm  are  very  prominent  and  of  every  variety ;  the  most  in- 
teresting cases  studied  in  the  Clinic  of  Internal  Medicine  coming 
to  autopsy  belong  to  this  n^aterial.  "Functional"  murmurs  Avere 
common.  The  final  clinical  picture  in  all  was  that  of  an  insufficient 
heart — a  heart  that  could  not  do  its  work  properly.  The  majority 
died  a  cardiac  death;  as  shovrn  by  the  hypertrophy  and  dilatation 
of  the  heart,  and  the  chronic  passive  congestion  of  lungs  and  other 
organs.  The  chief  pathologic  findings  at  autopsy  were  those  of  a 
myocardial  insufficiency  (''fibroid  heart")  without  (in  the  great 
majority  of  cases)   accompanying  valvular  lesions. 
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Fig.   9. — Chronic    syphilitic    myocarditis.      Completely    healed    fibroid    area.      In    such    hvaline 
connective  tissue  without  plasma-cell  infiltration  spirochetes  have  never  been  found. 
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Fig.   10. — Tangential    section    of    coronary    vessel    showing   slight   active    syphilitic    infiltration. 
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Fig.    11. — Similar    section,    from    same    case,    showing    complete    healing;    fibrosis    without 

plasma  cells. 


Fig.    12.— 


Levadili    preijaration    of    active    latent,    unsus|iecteil    sypliilis    of    left    ventricle    wall. 
ilany    spirochetes    between    muscle    filjers. 


Aorta. — The  aorta.  Avhen  examined  microscopically,  showed  in 
every  case  of  old  syphilis  characteristic  syphilitic  infiltrations  in 
its  media  and  adventitia.  To  the  naked  eye  the  changes  may  be 
very  slight  or  marked.  The  gross  appearances  may  be  those  of  so- 
called  senile  atherosclerosis  or  of  the  type  now  generally  recognized 
as  syphilitic  aortitis,  or  the  two  gross  pictures  were  freciiiently 
combined  in  the  same  case,  particularly  in  older  patients.  AVhile 
the  lesions  in  the  majority  of  cases  are  most  often  seen  in  the  be- 
ginning of  the  aorta  and  in  its  arch,  they  are  often  most  marked 
in  the  abdominal  aorta  ;  and,  in  a  few  eases,  were  confined  to  this 
portion,  so  far  as  the  gross  appearances  Avere  concerned.  The 
process  is  very  common  about  the  mouths  of  the  aortic  branches. 

It  is  certain,  from  my  experience,  that  the  gross  appearances  are  no 
aT)sohife  criterion  of  tlie  aortic  condition.  Wlien  the  gross  appear- 
ances of  sgpJiiJitic  aortitis  are  present  the  pathologic  diagnosis  of 
syphilis  may  he  given  at  the  autopsy  tahle  without  hesitation:  h)if 
when  the  picture  is  that  of  atherosclerosis,  110  positive  exclusioji  of 
syphilis  can  he  made  without  a  microscopic  examination.  The  aorta 
may  present  no  changes,  or  very  slight  ones,  to  the  naked  eye,  but  the 
microscopic  investigation  may  show  characteristic  plasma  cells  along 
the  vasa  vasorum  of  the  media  and  adventitia.  This  is  true  of  all  the 
early  stages  of  the  diseases.  In  the  few  cases  of  secondary  syphilis 
examined  at  autopsy  the  aorta  showed  slight  changes  ("fatty  degen- 
eration of  the  intima""),  or  none  at  all,  yet  microscopic  study  showed 
extensive  infiltrations  along  the  vasa  vasorum  and  around  the  small 
vessels  in  the  prevertebral  tissues.  This  is  the  early  active  stage 
"when  the  demonstration  of  spirochetes  can  be  most  easily  carried 
out.  Tiie  cases  recognizahle  hy  the  naJxcd  eye  as  sypliilitic  aortitis  are 
old  cases;  and  the  demonstration  of  the  spirochetes  in  these  be- 
comes increasingly  difficult.  This  is  particularly  true  when  to  the 
syphilitic  aortitis  there  are  added  the  changes  of  atherosclerosis 
due  to  age  or  other  etiologic  factors,  hi  the  great  majority  of  old 
cases  the  gross  appearances  of  atherosclerosis  are  comhined  with,  and 
conceal  those  of  syphilitic  aortitis.  For  this  reason  a  negative  diag- 
nosis of  syphilis  of  the  aorta  is  of  no  value,  in  the  absence  of  a 
thorough  microscopic  study. 

The  microscopic  features  of  this  form  of  aortitis  are  now  so  well 
known  that  tliey  will  he  Init  briefly   discussed  here.     Small  infil- 

21 


trations  of  lymphocytes  and  plasma  cells  are  found  along  the  vasa 
A'asorum  of  the  media  and  adventitia,  usually  most  marked  around 
the  vessels  of  the  latter,  and  diminishing  in  degree  as  the  vessel 
passes  up  into  the  media.  Perivascular  proliferation,  fibrosis  and 
obliteration  of  the  small  vessel  then  follows.  (See  Figs.  16  and  17.) 
The  resulting  disturbances  of  nutrition  of  the  vessel  vail  are  fir.st 
seen  in  the  intima  and  the  inner  portion  of  the  media,  in  the  form 
of  fatty  degeneration,  atrophy  and  necrosis  of  the  cells  of  this  por- 
tion of  the  vessel,  vith  weakening  and  thinning  of  the  wall,  followed 
lat^r  by  fibrosis  and  hyaline  change.  The  involvement  of  the 
media  progresses  steadily  outwards,  and  because  of  the  greater 
involvement  of  the  media  locally  there  results  local  thinning  of  the 
vessel  Avail  and  microscopic  ruptures  of  the  elastic  fibers.  Such 
changes  naturally  predispose  to  the  development  of  aneurysms.  In 
simple  uncomplicated  syphilitic  aortitis  the  fibrosis  of  the  intima 
is  less  than  in  atherosclerosis,  and  there  is  less  tendency  to  second- 
ary atheroma  and  calcification.  The  two  forms  of  aortic  disease 
are,  however,  combined  in  the  majority  of  cases,  and  the  micro- 
scopic picture  presents  the  characteristics  of  both  processes.  In 
some  cases  the  changes  in  the  intima  and  media  really  represent 
a  sloAv  anemJc  infarction  due  to  the  shutting  off  of  the  blood  sup- 
ply as  the  result  of  the  obliterative  endarteritis  in  the  arteries  of 
the  vasa  vasorum  in  the  adventitia.  The  obliterated  arterioles  often 
appear  as  concentric  formations  resembling  tubercles,  miliary  gum- 
mata  or  even  suggesting  epithelial  formations.  The  lymphocytic 
and  plasma-cell  infiltrations  are  in  the  early  stages  most  marked  in 
the  perivascular  lymph  spaces  of  the  arterioles;  but  later  these  in- 
filtrations often  become  very  marked  around  the  greatly  dilated 
veins.  A  new  formation  of  capillaries  is  often  seen  in  the  adventitia 
and  outer  portion  of  the  media.  These  infiltrations  often  are  large 
enough  to  be  regarded  as  miliary  gummata,  but  the  development 
of  well-defined  gummatous  nodules  with  caseating  centers  and  giant 
cells  is  rare.     When  these  do  occur  they  are  usually  multiple. 

The  demonstration  of  spirochetes  requires  much  time  and  patient 
search.  I  have  found  them  in  the  aorta  of  acquired  cases  of  syphilis 
only  in  the  perivascular  infiltrations  of  the  adventitia.  They  occur 
usually  in  small  colonies.  In  congenital  syphilis,  however,  the 
intima  of  the  aorta  may  show  localized  proliferations  and  infiltra- 
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Fig.    lo. — Levaditi    preparation    of    chronic    syphilitic    myocarditis    from    case    of    unsuspected 
syphilis.      Spirochetes   at   border   of    fibroid    patch. 
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Fig.  14. — Levaditi  preparation  of  chronic  syphilitic  myocarditis.  Case  of  diabetes,  syphilis 
not  suspected,  negative  Wassermann.  After  prolonged  search  small  colony  of  spirochetes  found 
in   small  area  of  plasma   cells   at   border   of   fibroid   patch. 
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Fig.  IS. — Levaditi  preparation  of  fibroid  heart  from  case  of  dialietes,  with  tinsuspected 
syphilis,  negative  VVassermann.  After  six  weeks  search  of  blocks  from  left  ventricle  wall  this 
colony  of  spirochetes  was  found  at  border  of  fibroid  patch. 
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Fig.  16. — Typical  syphilitic  mesaortitis.  All  cases  of  latent  syphilis  show  this  legion  m 
the  aorta  wall;  it  is  a  practically  constant  sign  of  syphilis.  Small  plasma-cell  infiltrations  along 
the   vasa  vasorum,   through   the   media   of  the   aorta. 


tions  containing  great  numbers  of  spirochetes.  In  such  congenital 
infections  the  syphilitic  lesions  of  the  intima  may  later  heal  and 
present  the  appearances  of  atherosclerosis.  They  then  can  not  be 
distinguished  from  the  local  lesions  of  the  intima  found  in  typhoid 
fever  and  other  infections. 

Pulmonary  Artery. — I  have  studied  and  reported  a  case  of  syphi- 
litic aneurysm  of  the  pulmonary  artery  Avith  marked  and  character^ 
istic  syphilitic  arteritis  of  this  vessel  and  its  In-anches.  The  pres- 
ence of  the  spirochete  ^vas  demonstrated  in  the  aneurysmal  sac, 
Avith  blood  clot  in  the  "wall.  The  organisms  "were  found  in  very 
small  numbers,  possibly  o"wing  to  the  previous  salvarsan  treatment. 
The  microscopic  changes  in  the  "wall  of  the  pulmonary  artery  "were 
identical  "with  those  of  syphilitic  aortitis.  Hoav  frecjuently  such 
changes  have  occurred  in  the  pulmonary  artery  in  my  cases  I  am 
unal)le  to  say,  as  no  especial  attention  "was  paid  to  this  vessel.  In 
the  microscopic  notes  on  the  lungs  of  these  cases,  there  is  freciuent 
mention  of  thickened  and  hyaline  pulmonary  vessels;  these  changes 
"were  usually  referred  to  the  chronic  passive  congestion  of  the  lung 
present  in  practically  all  cases.  In  but  two  other  cases  were  there 
changes  in  the  pulmonary  artery  so  marked  as  to  attract  attention. 
One  of  these  cases  was  that  of  a  male  "who  had  had  for  some  years 
a  Avell-marked  case  of  chronic  cyanosis  and  polycythemia  (Ya- 
quez's  disease).  At  autopsy  his  pulmonary  arteries  sho"wed  marked 
dilatation  and  atherosclerotic  changes  in  the  main  branches  "with 
hyaline  fibrosis  and  complete  obstruction  of  many  capillaries.  The 
microscopic  examination  sho"wed  the  presence  of  a  typical  syphi- 
litic mesarteritis  of  the  pulmonary  arteries:  and  the  polycythemia 
is  explained  as  compensatory  to  the  circulatory  changes  in  the  lung. 
This  case  undoul^tedly  falls  into  the  group,  of  Avhich  a  number  have 
been  reported  from  South  America  and  India,  of  syphilis  of  the 
]"»ulmonary  arteries  associated  with  polycythemia  and  cyanosis 
("Ayerza's  disease").  The  other  case  of  unusual  atherosclerosis 
of  the  pulmonary  artery  sho"wed  microscopic  changes  of  syphilitic 
arteritis  -without  other  complications. 

Sypliilis  of  Peripheral  Arteries. — In  several  cases  syphilitic  arteri- 
tis of  the  femoral  artery  and  its  large  branches,  the  popliteal  and 
the  tibial  arteries  Avas  noted.  In  one  case,  a  colored  Avoman,  the 
entire  systemic  arterial  trunks  and  their  smaller  branches  shoAved 
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severe  syphilitic  arteritis  Avith  multiple  thromboses.  The  abdom- 
inal aorta  from  the  level  of  the  diaphragm  doAvn  and  all  of  its 
branches  contained  organizing  thrombi ;  globular  thrombi  Avere 
X)resent  in  all  four  chambers  of  the  heart.  This  case  presented  a 
condition  not  described  in  the  literature — a  very  active  generalized 
syphilis  of  the  entire  arterial  system  and  heart.  In  all  of  these 
cases  of  syphilis  of  the  larger  arteries,  the  microscopic  picture  is 
identical  A\ith  that  seen  in  syphilis  of  the  aorta  and  pulmonary 
arteries.  There  is  the  same  lymphocytic  and  plasma-cell  infiltra- 
tion along  the  vasa  vasorum  of  the  media  and  adventitia  Avith  local- 
ized degeneration  and  fibrosis  of  the  intima  and  inner  portion  of 
the  media.  In  the  smaller  branches  the  entire  A'essel  Avail  is  in- 
volved and  the  process  takes  on  the  character  of  a  proliferative 
endarteritis,  as  in  the  case  of  the  arterial  A^asorum.  The  clinical 
importance  of  these  arterial  changes  in  this  autopsy  material  has 
been  chiefly  that  of  aneurysm,  thrombosis,  embolism,  infarction  and 
gangrene,  in  about  5  per  cent  of  the  total  number  of  autopsies';  in 
the  remaining  cases  no  definite  clinical  symptoms  could  be  ascribed 
to  the  aortic  changes  beyond  the  general  circulatory  disturbances 
common  to  all  of  the  syphilitic  cases,  and  Avhich  have  been  inter- 
preted as  chiefly  cardiac  in  origin. 

Pancreas. — The  pancreas  in  all  of  the  old  cases  of  syphilis  shoAved 
a  greater  or  less  degree  of  atrophy  and  interstitial  fibrosis.  In  the 
majority  of  cases  the  changes  Avere  irregularly  scattered  throughout 
the  organ,  the  body  and  the  tail  portions  shoAving  an  especial  ten- 
dency to  involvement.  Lobules  shoAving  marked  change  may  be  sur- 
rounded by  those  shoAving  no  change.  In  other  cases  the  entire  pan- 
creas shoAved  a  diffuse  fibrosis,  varying  from  slight  to  the  most 
marked  degree.  The  connective  tissue  increase  is  both  inter-  and 
intra-lobular.  In  the  majority  of  cases  it  Avas  old,  containing  fcAV 
cells;  but  in  tAvo  cases  of  diabetes  it  Avas  more  fibroblastic  in  char- 
acter and  contained  many  cells  of  lymphocyte  and  plasma-cell  type. 
Careful  search  has  revealed,  hoAvever,  in  every  case  active  areas  of 
plasma-cell  infiltration.  These  areas  often  shoAV  an  edematous  or 
myxomatous  connective  tissue,  the  plasma-cells  and  lymphocytes 
may  be  fcAv  or  many.  Such  inflammatory  areas  are  most  often  found 
at  the  border  of  a  lobule,  and  the  latter  are  invaded  by  neAV  connec- 
rtive  tissue  fi'om  the  periphery  usually,  although  occasionally  the 
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Fig.  17. — Portion  of  media  and  adventitia  of  aorta  from  case  of  latent,  unsuspected  syphilis. 
Characteristic  plasma-cell  intiltrations  arouna  the  vasa  vasorum,  with  obli'eration  of  the  small 
arterv.  One  of  the  most  constant  and  characteristic  lesions  of  latent  syphilis.  Spirochetes  are 
usually  in  small  numbers  and  found  onlv  in   these   active   foci. 


Fig.  18. — Pancreas  from  case  of  diabetes,  with  unsusoected  syphilis  and  negative  Wasser- 
mann.  Diffuse  chronic  interstitial  pancreatitis.  Very  small  active  areas,  in  which  small  groups 
of  spirochetes   were   found. 
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19. — Chronic   syphilitic   pancreatitis,   with   active    areas,    from    case    of    diabetes,    unsvispected 
syphilis  and  negatve  Wassermann  reaction.     Spirochetes  found  in  heart  and   pancreas. 
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process  appears  to  begin  Avithiii  tlie  loljule.  Fil)i'Osis  of  the  islands 
in  varyino'  desi-ees  is  often  associated  with  tlie  interstitial  inflamma- 
tion. In  all  of  the  cases  of  dial^etes  but  two,  island  fibrosis  was  very 
marked,  and  presented  characteristic  features,  the  chief  of  these 
heing-  the  tliick  crowding  of  large  hyperchromatic  cells  around  the 
horder  of  the  hyaline  fibroid  islands.  These  cells  Avere  interpreted 
as  regenerative  or  hypertrophic.  In  several  nondiabetic  cases  the 
chronic  pancreatitis  and  fibrosis  of  the  islands  was  as  marked,  or 
even  more  so,  than  in  the  diabetic  cases. 

The  pancreatic  acini  shoAv  varying  degrees  of  atrophy  in  the  af- 
fected areas.  As  the  acini  disappear  fat  is  deposited  in  the  connec- 
tive-tissue cells:  in  many  cases  such  fatty  infiltration  following  the 
atrophy  of  the  pancreatic  parenchyma  is  very  mari-:ed.  Islands  com- 
pletely surrounded  hy  fat  tissue  are  often  seen  in  the  tail  portion 
of  the  organ.  Regenerative  formations  may  be  found  in  practically 
every  case :  they  often  reach  such  a  degree  as  to  appear  neoplastic, 
resemliling  adenomata  or  cystadenomata.  The  newly  formed  acini 
Tesemble  islands  and  are  undoubtedly  often  mistaken  for  ncAvly 
formed  ones.  They  arise  from  the  epithelium  of  the  lobular  ducts 
find  also  from  that  of  the  larger  ducts.  NcAvly  formed  acini  may 
even  be  found  within  dilated  larger  ducts.  In  every  one  of  the  cases 
■of  syijhilis  the  pancreas  showed  evidences  of  progressive  destruction 
and  repair.  No  evidence  of  the  new  formation  of  islands.  hoAvever, 
Avas  ever  seen.  Sclerosis  of  the  blood  A'essels  of  the  organ  may  or 
may  not  be  associated  Avith  the  pancreatitis.  Some  degree  of  it  Avas 
■often  found  in  the  lol)ules  shoAving  marked  interstitial  change:  but 
only  in  a  relatiA'ely  small  number  of  cases  Avas  the  inflammatory 
process  associated  Avith  a  general  sclerosis  of  the  pancreatic  arteries. 
(See  Figs.  18  to  26.) 

As  to  the  syphilitic  nature  of  these  lesions,  they  are  identical  Avith 
those  produced  by  the  spirochete  in  other  tis.sues  and  organs.  The 
localized  plasma-cell  infiltrations,  slight  fibroblastic  proliferation, 
edematous  or  mucoid  stroma,  eventually  fibrosis,  are  histologically 
specific  characteristics,  I  believe :  and  in  further  proof  of  this  vieAv, 
spirochetes  Avere  demonstrated  in  these  areas  in  the  pancreas  of  tAvo 
■cases  of  diabetes. 

So  far  as  the  clinical  significance  of  these  pancreatic  changes  is 
■concerned  the  only  fact  of  importance  shoAvn  is  their  association  Avith 
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diabetes.  In  eleven  out  of  twelve  eases  of  diabetes  eoming  to 
autopsy,  the  heart,  aorta,  pancreas,  adrenals,  (testes,  in  the  males) 
and  other  tissues  shoAved  the  characteristic  plasma-cell  infiltrations. 
and  fibrosis  of  latent  syphilis.  In  five  cases  Spirochete  pallida  was 
demonstrated  in  the  myocardium,  and  in  two  cases  (Fip:.  27)  in  the 
pancreas  itself.  In  the  pancreas  they  occurred  in  small  colonies  in 
the  areas  of  cell  infiltrations.  That  diabetes  is  the  result  of  syphilis 
I  do  not  venture  to  assert.  If  it  is  true  that  a  chronic  interstitial 
pancreatitis  is  the  most  common  pathologic  finding  in  the  pancreas 
in  diabetes,  it  seems  very  likely  that  syphilis  is  the  most  common 
cause  of  interstitial  pancreatitis,  but  not  necessarily,  of  course,  the 
only  cause.  Syphilitic  pancreatitis  may  be  a  common  cause  of  dia- 
betes, if  it  can  be  shown  that  interstitial  pancreatitis  is  the  essential 
pathology  of  diabetes. 

Adrenals. — Small  infiltrations  of  plasma  cells  and  lymphocytes  are 
of  constant  occurrence  in  the  adrenals  of  cases  having  known  syphilis 
and  unsuspected  latent  syphilis.  In  the  great  majority  of  cases  these 
infiltrations  are  slight.  They  occur  usually  in  the  medullary  portion 
or  in  the  inner  portion  of  the  r-eticular  zone  of  the  cortex.  (See  Fig. 
28.)  They  are  usually  perivascular.  Fibroblastic  proliferation  of 
the  stroma  or  fibrosis  may  or  may  not  be  present ;  the  capsule  of  the 
organ  is  usually  thickened,  and  perivascular  infiltrations  of  small 
size  occur  in  the  surrounding  tissues.  The  walls  of  the  blood  vessels 
usually  are  thickened.  Very  rarely  the  infiltrations  are  sd  marked 
as  to  assume  the  characters  of  miliary  gummata.  Caseating  gum- 
mata  with  giant  cells  have  not  been  seen.  In  three  eases  the  syphi- 
litic infiltrations  and  fibrosis  Avere  so  marked  as  to  have  caused  nearly 
complete  atrophy  of  the  greater  part  of  the  organ.  All  three  of 
these  cases  presented  the  symptom  complex  of  Addison's  disease. 
In  one  of  these  cases  marked  syphilitic  infiltrations  occurred  also  in 
the  adrenal  and  semilunar  ganglia.  With  the  exception  of  these 
three  cases  no  symptoms  were  ol)served  that  could  be  directly 
ascribed  to  the  syphilitic  changes  in  the  adrenals.  "Whether  in  the 
less  severe  cases  disturbances  of  adrenal  function  may  be  respon- 
sible for  the  low  l)lood  pressure  seen  in  some  of  the  cases  it  is,  of 
course,  irapossilile  to  say.  Another  striking  feature  of  the  adrenals 
in  chronic  syphilis  is  the  marked  lipoidosis  of  the  cortex  seen  in  so 
many  cases.     This  lipoidosis  may  be  patchy,  involving  certain  cir- 
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Fig.   21. — Chronic    syphilitic    pancreatitis.      Higher    power.      Same    case    as    preceding, 
plasma-cell  infiltration;  increase  of  stroma,  and  atrophy   of  acini. 
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Fig.  22. — Chronic  syphilitic  pancreatitis.      Same  case  as  in   Fig.   18.      Small  area  of  active  plasma- 
cell  infiltration  and  edema,  in  which  spirochetes  were  found. 


Fig.   23. — Chronic   syphilitic  pancreatitis.      Same  case,   as  in   Figs.    19-2].     Area   of   active 
syphilitic    inflammation;    new    formation    of   jjancreatic    acini. 


Fig.   24. — Clironic   syijhilit'c   i  ancreatitis.      High   power   view   of  active   area 
of  plasina-cell   intiltration   seen  in  preceding. 


cumscribecl  areas  in  the  cortex,  or  it  may  involve  the  entire  cortex. 
The  cells  are  filled  with  numerous,  large  doubly  refraetino-  droplets 
that  stain  a  broAvnish  red  Avith  Sudan  III  and  Seharlach  R;  Avith 
osmic  acid  many  of  the  droplets  take  no  stain,  Avhile  others  are  gray- 
ish broAvn.  The  si^rnificance  of  this  lipoidosis  is  not  apparent,  nor  is 
its  relation  to  syphilis.  It  is  probably  to  be  interpreted  as  an  expres- 
sion of  a  cholesterolemia  or  cholesterol  retention,  as  a  feature  of  a 
general  disturbance  of  metabolism. 

Liver. — The  liA-er  shoAved  chronic  passive  congestion  and  atrophy 
(broAA'n  atrophy  chiefly)  in  cA'ery  case.  Gummata  Avere  found  in  fiA-e 
cases,  hepar  lol)atum  in  eight,  atrophic  cirrhosis  in  ten  and  an  intra- 
lobular cirrhosis  in  one,  Glissonian  cirrhosis  in  three  cases,  Avhile 
localized  fibrosis  Avas  A'ery  common.  The  inflammatory  lesions  A'aried 
from  slight  plasma-cell  infiltrations  of  the  periportal  tissue  to  the 
most  marked  cirrhotic  changes.  The  relationship  of  these  latter 
changes  to  syphilis  has  not  been  absolutely  determined  except  in  a  iew 
cases  in  Avhich  spirochetes  Avere  found  in  such  infiltrations.  It  is  worthy 
of  note  that  in  a  case  of  secondary  syphilis  dying  of  salvarsan  poison- 
ing focal  necroses  containing  spirochetes  Avere  present  throughout 
the  liver.     (See  Fig.  29.) 

Testis. — In  all  of  the  male  cases  the  testes  shoAved  A'arying  degrees 
of  atrophy  and  fibrosis.  In  the  more  acti\'e  cases  plasma-cell  and 
lymphocyte  infiltration  between  the  tubules,  fibroblastic  proliferation 
of  the  stroma,  thickening  of  the  basement  membrane  and  diminished 
spermatogenesis  are  the  chief  changes.  (See  Fig.  30.)  These  changes 
may  iuA^olve  the  entire  organ,  or  occur  in  small  scattered  patches.  In 
the  older  cases  the  germinal  epithelium  of  the  tubules  may  be  entirely 
lost,  the  tubules  collapsed,  and  represented  entirely  by  the  hyaline 
thickened  basement  membrane  which  still  keeps  the  shape  of  the  tubule. 
The  interstitial  cells  remain  preserA-ed,  and  in  many  cases  appear 
hypertrophic.  The  stroma  betAA-een  the  tubules  is  thickened  and  liya- 
line.  (See  Figs.  31  and  32.)  In  scA'ere  cases  the  entire  testis  becomes 
fibroid.  Spirochetes  can  be  demonstrated  only  in  the  actiA'e  cellular 
infiltrations.  So  far  as  size,  shape,  and  consistency  are  concerned,  the 
gross  appearances  of  the  affected  organs  may  seem  to  be  normal.  The 
clinical  significance  of  these  changes  is  a  progressive  loss  of  spermato- 
genesis and  A'irility.  ]\Iany  of  the  patients  had  complained  of  pre- 
mature loss  of  sexual  desire. 
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other  Lesions. — Throughout  the  prevertehral  tissues,  root  of  mesen- 
iery,  along  the  radicles  of  the  portal  vein,  and  in  the  pelvic  tissues 
there  constantly  occur  in  the  bodies  of  old  syphilitics  minute  peri- 
vascular infiltrations  of  lymphocytes  and  plasma  cells,  associated  with 
fibroblastic  and  angioblastic  proliferations,  eventually  fibrosis,  of  a 
more  or  less  marked  degree.  That  the  sjjirochete  is  associated  with 
these  minute  lesions  has  been  definiteh^  proved.  Therefore,  in  all  cases 
in  which  these  occur  the  possibility  of  spirochete  localization  must  be 
considered.  Such  minute  syphilitic  inflammations  may  be  widespread  ; 
they  may  be  found  in  any  tissue  or  organ. 

Lungs. — The  occurrence  of  syphilitic  localization  in  the  lungs  was 
positivel}^  determined  in  three  cases  only,  in  which  there  were  vascu- 
lai'ized  granulomatous  areas,  gummatous  in  character.  No  especial 
study  has  been  made  of  this  organ.  In  nearly  every  case  the  lungs 
showed  chronic  passive  congestion  and  more  or  less  marked  indura- 
tion or  fibrosis.  This  has  usually  been  interpreted  as  the  result  of 
the  chronic  passive  congestion.  As  other  writers  have  already 
pointed  out,  this  fibrosis  of  the  lungs  may  be  directly  the  result  of 
syphilis ;  but  to  what  extent  this  has  been  true  in  this  autopsy  mate- 
rial I  have  not  had  time  to  determine.  The  question  should,  however, 
be  taken  up  by  investigators,  as  our  knowledge  of  syphilis  of  the 
lung  is  A'ery  fragmentary  and  vague. 

Spleen. — Chronic  passive  congestion,  atrophy,  and  sclerosis  of  the 
splenic  arterioles  are  the  almost  constant  findings  in  the  spleens  of 
old  syphilitics.  C4ummata  were  found  in  three  cases;  and  these  were 
the  only  positively  determined  instances  of  spirochete  localization  in 
this  organ.  This  is  also  a  field  requiring  investigation.  I  have  been 
unable  to  extend  my  studies  to  this  organ. 

Kidneys. — Changes  in  the  kidneys — chronic  passive  congestion, 
atrophy,  infarctions,  local  and  diffuse  inflammations — were  found  in 
practically  all  kidneys  coming  from  these  cases.  The  proportion  of 
<;ases  of  chronic  parenchymatous  nephritis  is  very  striking.  Out  of 
the  first  forty-one  cases  of  this  material  studied  there  were  seven- 
teen cases  of  acute,  subacute  and  chronic  parenchymatous  nephritis, 
and  three  cases  of  interstitial  nephritis.  The  relation  of  these  con- 
ditions to  the  syphilitic  infection  is  not  apparent.  I  have  never 
found  spirochetes  in  the  kidney,  but  the}'  have  been  looked  for  in 
onlj'  a  few  cases.    This  is  also  a  field  demanding  investigation. 
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Fig.  23. — Chronic  sj'philitic  psncreatitis.     High  power,  showing  fibroid  stroma 
and    atrophy    of    acini.      Healed,    inactive    area. 


Fig.  26. — Chronic  syphilitic  pancreatitis.  Area  of  severe  change;  fibrosis,  destruction  of 
pancreatic  tissue  and  atypical  regenerations  of  acini  from  pancreatic  ducts.  Such  newly  formed 
acini  are   usually   mistaken    for  new   islands   of    Langerhans. 
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Fig.   27. — Colony    of    spirochetes    in    edematous,    infiltrated    area    between    lobules. 


Fig.  28.  —  Sj'philis  of  the  adrenal.  Plasma-cell  inliltrations  in  inner  zone  of  adrenal  cortex 
and  m  medulla.  One  of  the  most  constant  findings  in  latent  syphilis.  These  infiltrations  are 
usually  much  less  marked  than   in  this  case. 


Genital  Apparatus. — Outside  of  the  testes  spirochetes  have  been 
found  in  the  sexual  apparatus  of  the  eases  in  this  material  once  only, 
and  that  in  the  prostate  of  a  young  man  witii  early  tertiary  syphilis 
clinically  latent.  Diffuse  plasma-cell  infiltrations  occurred  through- 
out the  stroma  of  the  organ,  and  not  around  the  gland  spaces  as  in 
chronic  gonorrhea.  The  infiltrations  were  perivascular,  interstitial, 
and  not  periglandular  or  subepithelial.  Fibroblastic  and  angioblastic 
proliferations  "vvere  prominent,  and  numerous  giant  cells  occurred  in 
the  larger  iiifiltrations,  giving  them  the  characters  of  miliary  gum- 
mata  without  caseation.  Groups  of  spirochetes  were  found  in  these. 
This  case  was  the  first  one  in  Avhich  syphilitic  lesions  of  the  prostate 
were  positively  demonstrated.  Xo  spirochete  study  has  been  made 
of  other  portions  of  the  internal  reproductive  tract  in  either  sex. 

Li/mpli  Nodes. — The  lymph  nodes  of  the  older  cases  of  syphilis 
(even  in  young  individuals)  were  atrophic  and  presented  lymphoid 
atrophy,  chronic  sinus  catarrh  and  hyaline  formations  (scars)  in  the 
germ  centers  and  lymphoid  tissue.  In  younger  cases  the  nodes  are 
frequently  hyperplastic,  but  the  germ  centers,  while  enlarged,  show 
a  marked  lymphocyte  exhaustion.  These  appearances  indicate  a  con- 
tinuous demand  made  upon  these  organs  against  a  persistent  infection. 

Bone  Marrow. — Premature  and  excessive  osteoporosis  of  the  bones, 
and  fatty  atrophy  of  the  marrow  characterized  the  majority  of  cases. 
In  a  small  number  of  cases  the  lymphoid  marrow  was  found  to  be 
increased. 

Hemal  Socles. — These  were  atroi^hic,  in  the  great  majority  of 
cases.  In  association  with  marked  anemia,  and  syphilis  of  the 
portal  vein  with  Banti's  disease  complex,  a  marked  hyperplasia  of 
these  nodes  Avas  seen,  with  great  numbers  of  hemophages  blocking 
the  sinuses. 

SUMMARY 

The  pathologic  lesions,  as  described  above  are  common  to  all 
cases  of  old  syphilis  (secondary  stage  onwards).  They  were  found 
in  known  active  cases  of  late  syphilis  (aortic  aneurysm,  gumma  of 
brain  and  liver,  tabes,  paresis,  etc.),  in  cases  with  historj-  of  syphilis 
treated  and  regarded  as  cured,  in  cases  with  negative  and  cases  with 
positive  Wassermann  reaction;  and,  in  the  great  majority  of  autop- 
sies, in  the  bodies  of  those  who  gave  no  history  of  syphilis  and  no 
clinical  signs  or  symptoms  interpreted  by  the  clinicians  as  indicat- 
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ing  syphilis.  It  is  probable  that  many  of  these  patients  never  kneAr 
that  they  had  syphilis;  the  infection  in  some  cases  is  probably  con- 
genital, in  others  accidental.  In  other  patients  the  previous  infec- 
tion may  have  been  entirely  forgotten  or  supposed  to  have  been 
entirely  cured.  As  syphilis  is  a  "skin  disease"  to  the  average  mind,^ 
both  lay  and  medical,  the  symptoms  predominating  in  this  class 
of  patients  -were  not  likely  to  arouse  any  suspicion  of  any  relation- 
ship to  the  old  infection,  unless  excited  to  such  suspicions  by  direct 
and  intensive  questionings  along  this  line,  Avhich  they  failed  to  re- 
ceive. 

It  is,  therefore,  evident  that  syphilis  as  a  latent  infection  is  very 
much  commoner  than  is  generally  supposed ;  and  that  the  propor- 
tion of  syphilitics  in  our  ailing  class  is  very  high.  It  is,  perhaps, 
idle  to  estimate  the  number  of  cases  of  syphilis  in  our  population. 
To  my  mind  the  estimates  of  5  to  15  per  cent  given  by  various 
writers  are  all  too  low;  Ave  would  place  the  incidence  of  syphilitic 
infection  in  this  country  as  nearer  30  per  cent.  An  analysis  of  our 
vital  statistics  will  easily  show  that  at  a  very  low  estimate  about  one- 
tenth  of  all  the  deaths  occurring  in  the  United  States  can  be  at- 
trilnited  to  syphilis.  Dr.  Osier  has  recently  made  a  similar  estimate 
for  Great  Britain.  Syphilis  is  the  leading  infection  and  the  chief 
cause  of  death,  even  Avhen  estimates  are  based  upon  our  incomplete 
and  imperfect  knoAvledge  of  the  pathology  and  symptomatology  of 
the  disease  after  the  chancre  and  skin-symptom  stages  have  been 
passed  through.  Death  is  rai'c  in  the  first  two  years  after  infection 
with  syphilis;  the  incidence  of  syphilitic  death  increases  j^rogres- 
sively  with  the  years  after  the  infection.  Syphilis  is  particularly 
the  cause  of  death  in  males  between  forty  and  sixty  years  of  age; 
and  as  its  symptomatology  at  this  stage  is  in  the  great  majority  of 
cases  either  myocardial,  vascular,  renal,  hepatic,  etc.,  it  is  not  recog- 
nized clinically  as  syphilis. 

It  is,  further,  very  evident  that  infection  with  syphilis  means 
spirocliete-carryinf)  m  many,  if  not  in  all  cases.  The  cases  in  the 
material  analyzed  in  this  study  represent  "spirochete  carriers,"  and 
the  pathology  given  above  is  the  pathology  of  a  mild  latent  infec- 
tion in  Avhich  there  is  but  little  antagonism  between  the  infecting 
organism  and  its  host.  Syphilis  after  a  preliminary  invasion  and 
disturbance  of  the  body  tends  in  the  great  majority  of  cases  prob- 
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Fig.  29. — Liver  from  case  of  latent  syphilis.  The  most  constant  and  the  mildest  syphilitic 
lesion  of  this  organ.  Slight  plasma-cell  infiltration  of  periportal  tissues.  Every  degree  from 
this  very  slight  lesion,  up  to  the  most  severe  grades  of  cirrhosis  presents  itself  in  syphilis. 
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Fig.  30. — Active  syphilitic   orchitis.     A  constant  lesion  in   all   old  cases  of  latent  syphilis,     ^■aries 
greatly  in  degree  and   e.xtent.      Spirochetes   found   only   in   active   areas,   as   in   this   case. 
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Fig.   31. — Subacute   syphilitic   orchitis.      Increase   of   stroma;    atrophy   of   germ   cells;   hyaline 
thlrUpniriEr    nf    basement    membrane     of    tubules:     active     svohilitic     inhltrations.       From     case    ot 


Fig.  31. — Subacute  syphilitic  orchitis.  Increase  of  stroma;  atrophy  of  germ  cells;  hyaline 
■thickening  of  basement  membrane  of  tubules;  active  syphilitic  inhltrations.  From  case  ot 
congenital    syphilis.      Patient,    aged    19    years. 


Fig.   32. — Chronic    syphilitic    orchitis.      Complete    fibrosis    of    testis,    hypertrophy    of 
interstitial  cells.      From  same  case  as   Fig.   6. 


ably  to  become  an  infection  not  much  more  active  or  injurious  than 
the  streptococci  of  the  mouth  cavity.  The  very  slight  lesions  found 
in  so  many  cases  prove  this  point  beyond  dispute.  In  women,  par- 
ticularly, does  the  infection  often  become  so  mild  as  to  be  practi- 
cally nonexistent,  except  when  pregnancy  occurs  and  there  is  born 
a  syphilitic  child,  or  a  syphilitic  abortion  or  stillbirth  occurs,  with 
spirochetes  in  placenta,  fetus,  or  child.  The  spirocliete  carrier  is 
immune  to  new  infection  only  as  lon<j  as  he  carries  spirochetes.  This 
axiom  we  accept  today,  but  we  are  yet  far  from  understanding  the 
reactions  betAveen  the  host  body  and  the  parasite  spirochete.  The 
individual  tissue  immunities  and  susceptibilities  that  undoubtedly 
exist,  the  reawakening  of  virulence  on  the  part  of  the  quiesceni 
organism,  its  relationship  to  the  Wassermann  reaction,  the  question 
of  positive  cure,  etc.,  are  chief  among  the  unsolved  problems  con- 
nected with  this  most  important  of  all  infections. 

As  to  curability,  I  have  never  seen  pathologically  a  cured  case 
of  syphilis.  In  all  cases  examined  at  autopsy  active  areas  of  specific 
inflammation  are  always  seen,  and  such  areas  mean  always  the  per- 
sistence of  the  spirochete.  Perhaps  these  intratissue  parasites 
should  in  cases  Avithout  symptoms  and  negative  Wassermann  reac- 
tion be  regarded  in  the  same  light  as  that  in  Avhich  Ave  look  upon 
the  streptococci  of  the  mouth  cavity.  Does  the  spirochete  cease  to 
be  a  cause  of  disease,  and  the  body  become  a  carrier  of  relatively 
or  even  quite  completely  harmless  organisms  ?  That  some  progressiA-e 
injury  is  being  caused  is  demonstrated  conclusively  by  these  studies. 
Immunity  to  the  Spirochete  pallida,  and  probably  to  all  other  organ- 
isms that  enter  the  body  tissues  or,  perhaps,  even  its  passages  and 
cavities,  is  paid  for  Avith  a  price — the  price  of  defense.  The  infiltra- 
tions of  lymphocytes  and  plasma  cells  in  themselves  may  cause 
•damage — infinitesimal,  perhaps — but  Avhen  persistent  over  a  period 
of  years  may  finally  produce  functional  disturbances.  The  per- 
sistent slight  damage  and  necessary  repair  by  fibroblastic  prolifera- 
tion and  the  eventual  filn-osis  explains  the  latent  period  of  syphilis 
and  the  final  outcome  in  such  terminal  conditions  as  aortitis,  myo- 
carditis, pancreatitis,  etc.  The  majority  of  cases  of  syphilitic  in- 
fection die  from  the  results  of  these  sIoav  mild  inflammatory  proc- 
esses in  the  viscera  and  blood  vessels  rather  than  from  paresis  or 
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tabes.  I  am  convinced  that  the  great  majority  of  all  cases  infected 
Avith  syphilis  die  of  chronic  myocarditis. 

The  syphilitic  is  pathologically  "damaged  goods;"  and  the  dam- 
age is  a  progressive  one.  He  wears  out  sooner,  his  viscera  more 
quickly  reach  their  histogenetic  limits,  he  actually  becomes  pre- 
maturely old,  and  there  is  a  constant  strain  upon  his  defensive 
powers.  All  of  these  are  arguments  for  the  prevention  of  syphi- 
litic infection  rather  than  for  its  cure.  No  man  can  acquire  syphilis, 
become  clinically  cured,  ■which  as  far  as  we  know  means  latency  of 
the  infection,  that  is,  spirochete  carrying,  and  have  the  same  poten- 
tial body-A'alue  and  expectancy  of  life  as  before  the  infection. 

This  pathologic  conception  of  the  syphilitic,  as  probably  always 
a  spirochete  carrier  once  the  infection  is  acquired,  should  influence 
the  therapeutic  management  of  this  chr-onic  infection.  The  syphilitic, 
even  when  apparently  perfectl}^  well,  should  have  his  life  laid  out  for 
him  along  lines  tending  to  prevent  the  reawakening  of  the  virulence  of 
the  organism  or  an  increased  susceptibility  of  the  body  tissues  and 
organs.  This  is  done  for  the  patient  who  has  once  had  clinical  tu- 
l)erculosis;  when  jDroperlj^  treated  his  future  life  is  planned  to  pre- 
vent the  reawakening  of  his  infection,  because  he,  too,  is  usually, 
if  not  always,  still  a  carrier  of  the  infective  agent.  But  in  the 
case  of  the.  syphilitic  such  hygienic  measures  are  not  applied,  im- 
plicit reliance  is  usually  j^laced  upon  a  certain  amount  of  salvarsan 
or  mercurial  treatment,  while  the  infected  invidual  is  permitted  to 
take  up  his  life  again  as  if  he  were  an  ordinary  individual,  and,  as 
a  rule,  he  succumbs  prematurely  to  the  stress  and  strains  incident 
even  to  ordinary  living.  The  treatment  of  syphilis,  as  it  is  ordi- 
narily carried  out,  looks  only  to  the  present  moment ;  it  should  look 
to  the  whole  future  life  of  the  infected  individual. 

Syphilis  in  the  Avoman  presents  peculiar  jiroblems.  In  the  great 
majority  of  Avomen  infected  Avith  this  disease  it  runs  an  absolutely 
latent  course;  the  lesions  at  autopsy  in  the  heart  and  aorta  are 
always,  except  in  rare  cases,  much  milder  than  in  man.  Such 
Avomen  die  of  secondary  infections  or  other  conditions,  rather  than 
of  myocarditis  or  aortitis.  The  pancreas  and  adrenals  are,  hoAV- 
ever,  affected  to  the  same  degree  as  in  man,  the  adrenals  perhaps 
more  so.  A  syphilitic  Avom.an  may,  hoAvever,  pass  her  entire  life 
Avithout  any  clinical  manifestations  of  syphilis,  except  the  produc- 
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Fig.   ij. — Sy].hilitic    infiltrations    in    jireverteliral    tissues.      Common    findings 
in   all    old    latent    cases. 
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Fig.  34. — Small  syphilitic  infiltrations  of  plasma-cells  around  nerve  trunk  and  vessels 
in  root  of  mesentery.  These  are  common  in  all  old  cases  of  active  latent  syphilis  and  are 
found  particularly  near  the  abdominal  aorta  and  solar  plexus. 


tion  of  syphilitic  progeny.     I  have  come  into  touch  A\-ith  numerous 
examples  of  this  kind,  of  ^hieh  a  few  may  be  cited  here. 

1.  Wife  of  a  school  teaelicr  gave  l;utli  to  a  dead  child.  Autopsy  of  the  infant 
revealed  syphilis  of  the  li\er,  and  f'jiirochetes.  Both  father  and  mother  were 
above  suspicion,  alisolutely  negative  histories,  no  signs,  repeated  Wassermanns  of 
"both  negative.  Pathologic  diagnosis  of  syphilis  not  accepted  by  clinicians.  Woman 
T\-ithout  treatment  was  allowed  to  become  pregnant  again  and  in  a  little  over  a 
year  was  again  delivered  of  a  dead  and  macerated  fetus  showing  syphilis  of  liver 
and  heart,  and  spirochetes.  Kepcated  Wassermanns  of  both  father  and  mother 
were  negative.  The  only  explanation  cf  this  case  that  could  be  obtained  was  in  the 
fact  that  the  father  of  the  mother  had  been  a  chronic  drunkard  since  youth. 

2.  Case  similar  to  aliove.  Two  syphilitic  children  from  father  and  mother,  both 
apparently  healthy,  no  Jiistury  and  no  signs  of  syphilis,  negative  Wassermann  in 
l)oth.     Father  of  mother  a  chronic  drunkard  since  early  manhood. 

3.  Father  and  mother  apparently  healthy,  no  signs  and  no  history  of  infection, 
negative  Wassermann  in  both,  repeated  abortions,  one  living  child  dying  a  few 
months  after  birth  of  corigeriital  syphilis  of  liver,  spleen  and  heart.  The  history 
of  this  case  l^rought  out  the  fact  that  tha  mother's  father  had  been  a  chronic 
drunkard,  " r,  beast,"  and  diseased.  Mother  as  a  very  young  child  had  been  res- 
cued from  the  family  condiiions  and  brought  up  liy  a  relative.  A  sister  left  behind 
became  a  keeper  of  a  house  of  ill  fame. 

4.  Grandfather  on  both  sides  a  chrome  drunkard.  Father  and  mother  apparently 
well,  no  signs  of  syphilis,  negative  Wassermanns  in  both.  Three  api^arently  healthy 
<-liildren,  although  minute  examinatioii  reveals  certain  stigmata  in  bone  develop- 
ment, then  a  child  dying  of  active  sypthilis,  then  two  more  children  apparently 
Avell,  then  a  dead  dropsical  fetus  showing  a  marked  syphilitic  placenta. 

5.  Father  a  preacher,  no  history  ot-  signs  of  syphilis,  negative  Wassermann ; 
mother 's  father  had  ' '  blood  poisoning;, ' '  mother  herself  apparently  well,  negative 
W^assermanns  repeatedly.    Three  syi^hilitic  miscarriages. 

It  is  very  prohable  that  in  each  of  these  cases  the  mother  had 
congenital  syphilis  from  her  father.  When  there  is  a  history  of 
chronic  alcoholism,  syphilis  is  almost  invariably  present  too.  1 
believe  that  congenital  syphilis  in  the  Avoman  is  particularly  likely 
to  run  a  mild  latent  course  without  clinical  manifestations,  but  that 
during  the  early  months  of  pregnancy  the  spirochetes  gaining  en- 
trance to  the  fetal  circulation  may  regain  their  virulency  and  cause 
abortion,  miscarriage,  stillbirth  or  give  rise  to  active  clinical  syph- 
ilis in  children  born  alive.  Such  children  may  show  the  infection 
at  birth  or  later. 

It  is  very  difficult  to  demonstrate  spirochetes  in  the  placentas  of 
syphilitic  children  born  at  or  near  full  term.  In  the  fibroid  villi 
they  can  not  be  found.     In  the  young,  myxomatous  hyperplastic 
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villi  of  the  syphilitic  abortion  occurring  in  the  early  months  of 
pregnancy  they  are  demonstrated  more  easily.  I  have  found  syph- 
ilitic lesions  and  spirochetes  in  placenta  and  tissues  of  a  dead  mac- 
erated fetus  coming  from  a  mother  thoroughly  treated  Avith  salvar- 
san  according  to  modern  methods,  said  by  an  expert  in  syphilology 
to  be  cured,  and  told  that  she  might  have  healthy  children.  The 
first  child  was  a  syphilitic.  It  is  also  of  interest  to  note  the  apparent 
fact  that  the  tissues  of  the  macerated  fetus  appear  to  be  a  good  cul- 
ture medium  for  the  spirochete. 

The  constant  occurrence  of  svphilitic  lesions  in  the  testes  of  latent 
syphilitics  throws  light  upon  the  clinical  facts,  already  known,  that 
such  cases  may  transmit  the  disease,  and  show  spirochetes  in  their 
semen.  The  pathologic  findings  warrant  the  assertion  that  any 
individual  who  has  had  syphilis  is  particularly  likely  to  pass  out 
spirochetes  in  the  semen  and  cause  a  seminal  infection  of  woman  or 
child.  The  localization  of  the  spirochetes  in  the  basement  membrane 
of  the  seminiferous  tubules  makes  this  form  of  transmission  prac- 
tically a  certainty.  It  is  very  probable  that  the  great  majority  of 
cases  of  congenital  syphilis  are  seminal  infections  of  the  mother 
and  placental  infections  of  the  fetus. 

So  far  as  the  AVassermann  reaction  is  concerned  I  lielieve  that 
a  well-marked  positive  reaction  indicates  syphilis,  with  very  few 
exceptions,  such  as  generalized  carcinomatosis,  sarcomatosis,  etc. 
In  these  conditions  a  4-plus  reaction  may  be  found  without  any 
autopsy  signs  of  .syphilis.  A  negative  reaction  can  not  be  taken 
as  indicating  the  absence  of  syphilitic  infection,  nor  can  repeated 
negative  reactions.  I  have  repeatedly  found  active  lesions  of  syph- 
ilis with  spirochetes  present  when  the  reaction  was  negative.  This 
is  particularly  true  of  gumma  of  the  brain  and  congenital  syphilis. 
As  has  been  frequently  noted  the  blood  reaction  is  frequently  neg- 
ative in  brain  and  cord  syphilis  when  that  of  the  spinal  fluid  is 
positive.  I  have  had  an  opportunity  of  examining  the  bodies  of- 
eight  cases  dying  from  salvarsan  poisoning;  three  of  these  were 
children  with  congenital  syphilis,  and  of  the  five  adult  cases,  three 
had  syphilis  of  the  central  nervous  system  and  had  intradural  treat- 
ments. In  the  congenital  cases  the  treatment  apparently  had  not 
in  the  slightest  degree  affected  the  number  of  spirochetes.  In  two 
of  these  cases  the  tissues  throughout  the  body  were  swarming  with 
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spirochetes.  In  an  adult  case  with  secondary  lesions  the  liver  con- 
tained multiple  focal  necroses  Avith  spirochetes  present  in  the  ne- 
crotic areas.  It  is  a  question  as  to  whether  these  focal  necroses  were 
due  to  the  spirochetes  primarily  or  to  the  action  of  the  arsenic. 
In  all  cases  death  was  apparently  due  to  the  toxic  action  upon  the 
renal  epithelium. 

CONCLUSIONS 

1.  The  gumma  is  not  the  essential  typical  lesion  of  old  or  latent 
syphilis.  It  is  a  relatively  rare  formation;  and  the  great  majority 
of  cases  of  syphilis  run  their  course  without  the  formation  of  gum- 
matous granulomata. 

2.  The  new  jjathology  of  syphilis  is  based  upon  the  demonstra- 
tion that  the  essential  tissue-lesion  of  either  late  or  latent  syphilis 
is  an  irritative  or  inflammatory  process,  usually  mild  in  degree, 
characterized  by  lymphocytic  and  plasma-cell  infiltrations  in  the 
stroma  particularly  about  the  blood  vessels  and  lymphatics,  slight 
tissue  proliferations,  eventually  filn'osis,  and  atrophy  or  degenera- 
tion of  the  parenchyma. 

3.  These  mild  inflammatory  reactions  are  due  to  the  localiza- 
tions in  the  tissues  of  relatively  avirulent  spirochetes. 

4.  Syphilitic  inflammations  of  this  type  occur  in  all  tissues  and 
organs ;  but  are  most  easily  recognized  in  the  nervous  system,  heart, 
aorta,  pancreas,  adrenals,  and  testes.  They  are,  however,  usually 
widely  distributed  throughout  the  entire  body,  although  in  indi- 
vidual cases  showing  especial  predilection  for  certain  organs  or  tis- 
sues. No  explanation  of  these  system,  organ,  or  tissue  predilections 
is  yet  evident;  neither  is  there  any  explanation  of  those  cases  in 
which  all  organs  and  tissues  shoAv  the  most  severe  degree  of  these 
lesions. 

5.  The  syphilitic  is  a  spirochete  carrier.  In  this  respect,  the 
Spirochete  pallida  is  to  be  classed  Avith  the  trypanosome,  the  ma- 
larial organisms,  lepra  and  tubercle  bacilli,  streptococcus,  etc. 

6.  Syphilis  tends  to  become  a  mild  process ;  but  at  any  time  the 
partnership  between  the  body  and  the  spirochete  may  become  dis- 
turbed, and  tissue  susceptibility  or  virulence  of  the  spirochete  be- 
come increased  so  that  the  disease  again  appears  above  the  clinical 
horizon. 

7.  Immunity  in  syphilis  depends  upon  the  carrying  of  the  spiro- 
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chete.    A  price  is  paid  for  this  immunity  in  the  form  of  the  defen- 
sive inflammatory  lesions  previously  described. 

8.  The  disastrous  effects  of  syphilitic  infection  usually  require  a 
period  of  years  for  their  development.  The  slowly  progressive  le- 
sions, fibrosis  and  atrophy,  may  at  last  manifest  themselves  in  par- 
esis, tabes,  myocarditis,  aortitis,  aneurysm,  diabetes,  hepatitis,  or 
in  many  other  forms  of  tissue  damage  and  functional  disturbance. 
Lesions  of  the  viscera  are  much  more  common  and  important  clin- 
ically than  those  of  the  central  nervous  system,  but  they  are  rarely 
recognized  as  syphilitic  by  the  clinician.  Syphilitic  death  occurs 
most  frequently  in  males  between  the  ages  of  forty  and  sixty. 
Chronic  myocarditis  is  the  most  common  form  of  death  due  to 
syphilis. 

9.  The  pathologic  diagnosis  of  syphilis  is  essentially  microscopic. 
Only  in  a  relatively  small  number  of  cases  are  the  gross  lesions 
(tabes,  gumma,  aortitis,  etc.)  typical  enough  to  be  recognized  by 
the  naked  eye.  A  negative  diagnosis  of  syphilis  can  not  be  given 
Avith  any  certainty  Avithout  a  routine  microscopic  examination  of 
all  organs  and  tissues,  ])ut  particularly  of  the  left  ventricle  wall, 
the  aorta,  both  its  arch  and  abdominal  portion,  the  testes,  pancreas, 
and  adrenals. 
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